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TABULATED CROSS SECTIONS FOR HYDROGEN AND HELIUM PARTICLES 
PRODUCED BY 62-, 39-, and 29-MeV PROTONS ON 34 Fe 

F. E. Bertrand and R. W. Peelle 


ABSTRACT 

Tabulated differential cross sections are presented for 
the production of protons, deuterons, tritons, helium-3, and 
alpha particles from 54 Fe bombarded by 62-, 39-, and 29-MeV 
protons Continuum differential cross sections are listed at 
20 angles for 62-MeV, 7 angles for 39-MeV, and 5 angles for 
29-MeV incident protons. The low-energy cutoffs on the spectra 
range from 1 5 to 6 MeV for the different particle types. 
Angular distributions are given for excitation, by 62 MeV pro- 
tons, of states at 0.0, 1.41, 2.55, 2.97, 3.3, 3.84, 4.28, 

4.60, 4.81, 6.38, 7.25, 8.02, and 8.52 MeV m 54 Fe, and at 
0.0, 0.76, 1 39, 2.85, 2.99, 3 38, 3.58, 4.28, and 7.34 MeV 
m 53 Fe. Levels m 5s Fe at 0.0, 0.85, 4.43, 5.37, 6.1, 6 44, 
and 8.59 MeV were observed, however, no angular distributions 
are presented for these levels. 


Tlie differential cross sections for the production of proton, 
deuteron, triton, helium-3, and alpha particles produced by bombardment 
of 54 Fe by 62-, 39-, and 29-MeV protons were measured over a secondary 
energy range from as low as ~ 1.5 MeV to 62 MeV. The details of the 
experimental system and data analysis have been reported elsewhere,^ - as 
has been data from other targets. This report gives the tabulated cross 
sections for the secondary charged particles. 

The incident protons were accelerated by the Oak Ridge Isochronous 
Cyclotron, momentum analyzed in a 153-deg magnet, and focused on the 
target m a spot of approximately 8-mm diameter The reaction particles 
from the target were detected m an all solid-state, three-counter tele- 

3 

scope utilizing lithium-drifted germanium as the total absorption detector. 
The overall energy resolution attained by the spectrometer was approximately 
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180 KeV (FWHM) for 62-MeV incident protons. The secondary particle type 
was determined by a combination of AE vs E and flight time vs E methods 
which permitted unambiguous identification over an energy range from a 
few MeV to 62 MeV. Table 1 lists the low-energy cutoffs for the data 
presented m this report. Data were obtained from four ADC’s for each 
event, processed m an on-line PDP-8 computer, and written on magnetic 
tape. The data were finally analyzed on the ORNL IBM-360 and CDC-1604 
computers and on the PDF- 8. 

The 54 Fe target was fabricated by the Isotopes Division at the Oak 
Ridge National Laboratory with thickness of 3.33 ± 0.03 mg/cm s and non- 
uniformity of ± 1.5%. Other experimental parameters and the assigned 
systematic uncertainties are shown m Table 2. The thickness of the 
target was the limiting factor for the low-energy cutoff of the alpha 
particle data while the other particle spectra were limited by experi- 
mental factors shown m Table 1. Some of the data reported here were not 
taken utilizing the time-of-f light system; for this data the low-energy 
cutoffs were determined by the stopping power of the first detector 
(100 microns). A list of the factors by which counts are multiplied to 
give millibarns (steradian 1 ), m the laboratory system, are given m Table 3. 
These depend on beam current, target thickness, detector collimator area, 
and the dead time corrections described m Ref. 1. 

The data tabulated m this report have been corrected for the effects 
of nuclear reactions m the germanium detector, "dead" layer m the path 
of the scattered particles, multiple scattering of the secondary protons 
by the AE detectors, energy loss of the scattered particles m the target, 
and collimator edge penetration by the scattered particles. It was not 
necessary to apply the collimator edge penetration correction to those 
data denoted by run numbers (see Table 3) between 4000 and 4050 or to 
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Table 1. 

Low-Energy Cutoffs 


Cutoff Reason 

62-HeV Incident Protons 


Proton 

~ 2.0 

or 3.7 MeV 

TOP "Fold over" or 

lack of 

TOF data 

Dauteron 

~ 2 4 

or 4,7 MeV 

TOF "Foldover" or 

lack of 

TOF data 

Triton 

6 4 

MeV 

Mass-3 ambiguity 

m TOF 


Helium-3 

12.4 

MeV 

Lack of TOF Data 



Alpha 

— 4.8 

or 13.6 MeV 

Target thickness 

or lack 

of TOF data 




3 9 -MeV Incident Protons 


Proton 

~ 1.6 

MeV 

TOF Background 


Dauteron 

~ 3.0 

MeV 

TOF Background 


Triton 

6,4 

MeV 

Mass-3 ambiguity m 

TOF 

Helium- 3 

— 71 

or 12.4 MeV 

Mass -3 ambiguity or 

lack of TOF data 

Alpha 

4.2 

MeV 

Target thickness 




29-MeV 

Incident Protons 

Proton 

- 1.5 MeV 

TOF Background 

Dauteron 

— 2.3 MeV 

TOF Background 

Triton 

6.4 MeV 

Mass-3 ambiguity m TOF 

Helium-3 

12.4 MeV 

Lack of TOF data 

Alpha 

— 4.0 MeV 

Target thickness 





k 





Table 2. 



Experimental Parameters and 

Uncertainties 


34 Pe Target 





Thickness 



3.33 ± 0.033 mg/cm s 

Nonuniformity 



± 1.5% 


Purity 



97.21% (2.79% 66 Fe) 

Beam Energies 

Run 

designation 

Beam Energy 



0100 

61 50 ± 0.1 

MeV 



2000 

61.89 ±01 

MeV 



4000 

61 25 ± 0.1 

MeV 



5000 

61.74 ± 0.1 

MeV 



7000 

60.86 ± 0.1 

MeV 



6000 

38.75 ± 0.1 

MeV 



0000 

28.81 ± 0.1 

MeV 

Collimators Used 


Thickness 

Area(±l 5%) 

Du stance (±1%) 

Run designation 

Material 

_(cm) 

(cm? ) 

(cm) 

0000 

Ta 

0 13 

0.522 

45.8 

0100 

Ta 

0.432 

0.522 

45.8 

2000 

Ni 

0.653 

0.183 

46.2 

4000 

NE-102 

0.1 

0.353 

47.0 

5000 

Ni 

0.653 

0.259 

46.2 

6000 

Ne-102 

0 1 

0.353 

47.0 

7000 

Ni 

0 653 

0.265 

46.4 

Detector Angle 



±05 deg 


Zero Angle 



± 0.5 deg 


Angular resolution 



± 1.2 deg 


Target Angle 



±05 deg 


Beam Spot Diameter 



0.8 cm (typical) 

Beam Spot Walk 



± 0.4 cm 


Collimator misalignment at chamber center 

± 0.5 cm 


Uncertainty in number of protons striking 



target 



± 1% 


Uncertainty in dead 

time measurement 

± 2% 


Uncertainty in various corrections to data 

± 2% 


Combined absolute uncertainty 


± 5%, (except 

4000 runs) 

Combined absolute uncertainty 




for 4000 runs 



± 10% 


Combined absolute uncertainty 

for data with 


unusually small cross sections 

± 10% 
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Table 3 

List of Angles, Run Numbers, and Factors 


Lab Angle 


■ ( de g) 


Run Number 


a 

Factor 



62 MeV 




12 


0123 


1.37 

(-2) 

15 


5016 


3.22 

(-3) 

20 


4020 


1 65 

(-2) 

25 


4017 


2 93 

(-4) 

27 


5020 


3 33 

(-4) 

30 


5007 


3 48 

(-4) 

35 


4021 


3 57 

(-3) 

40 


5002 


9.37 

(-4) 

45 


4032 


2 32 

(-3) 

45 


7000 


8 73 

(-4) 

47 


5042 


5.67 

(-4) 

50 


5010 


5.25 

(-4) 

55 


4025 


1.44 

(-3) 

60 


5043 


5.32 

(-4) 

65 


5011 


1 79 

(-4) 

70 


5044 


7 10 

(-4) 

75 


7100 


3.24 

(-4) 

80 


5012 


1 33 

(-4) 

90 


4010 


1.11 

(-4) 

100 


2070 


1 10 

(-4) 

110 


5015 


1.17 

(-4) 

120 


7002 


3 75 

(-4) 

135 


4011 


7.52 

(-5) 

160 


2067 


1.17 

(-3) 



39 MeV 




15 


6007 


6.77 

(-3) 

20 


6006 


1.45 

(-3) 

30 


6001 


1.01 

(-3) 

47 


6005 


3.76 

(-4) 

60 


6003 


2 77 

(-4) 

90 


6004 


2.38 

(-4) 

120 


6010 


2 47 

(-4) 



29 MeV 




15 


0010 


5 19 

(-3) 

30 


0001 


5.41 

(-4) 

60 


0014 c 


3 94 

(-4) 

60 


0004 


2.67 

(-4) 

90 


0015 c 


4.68 

(-4) 

90 


0007 


3.49 

(-4) 

125 


0017 


4.53 

(-4) 

numbers by which the 

counts are multiplied 

to give laboratory 

systems millibarns/steradian for iron. 

For 

the reaction cross 

sections m Tables 

5 

and 6, this factor 

was 

multiplied by 

1 03 

to correct for the 

isotopic impurity 





b) -2 

read as 1.37 x 10 

c ) 

These runs were used only for proton data, the factor given is 
based on normalization to the following run. 
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any of the 40-MeV data since a thin anticoincidence collimator was used 
for these data. The corrections are described m reference 1, 

The magnitudes of the "tail" correction for nuclear reactions m the 
germanium detector and for collimator edge penetration are both dependent 
upon the number and spectral distribution of the recorded counts. These 
corrections are significant only for protons at scattering angles less than 
about 30 deg, where the spectra are dominated by strong elastic scattering, 
and the corrections generally fall rapidly with angle within that range 
The uncertainty in the correction for collimator penetration is taken as 

20% of the correction, which is approximately proportional to pulse height. 

* 

This uncertainty is significant only for the 62-MeV data at 12 and 15 deg., 
as shown m the table below. The uncertainty in the reaction tail correc- 
tion is taken as 25% of the correction, which rises from zero to its 
full value between 35 and 45 MeV for the 62-MeV data (between 23 and 29 
and 17 and 21 for the 39- and 29 -MeV data) and then remains roughly 
constant up to the elastic peak The cross section uncertainty in the 
standard correction is tabulated below for the runs m which it is 
significant. These uncertainties must be combined with the overall un- 
certainties of Table 2 and with statistical uncertainties. 

Uncertainty from reaction Uncertainty from collimator 
Angle tail correction at 45 MeV edge penetration at 45 MeV 
fdeg] [mb(ster-MeV) *] [mb(ster-MeV) _1 ] 


62 MeV 


12 


0.93 


± 0.28 

15 

+ 

0.38 


± 0.37 

27 

+ 

0.019 



30 

± 

0.018 

39 MeV 


15 

+ 

0.46 



20 

+ 

0.14 



30 

+ 

0.016 

29 MeV 


15 

+ 

0.29 



30 


0.009 
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A large amount of tail, uncompensated by the standard tail correction 
has been found in the 39 MeV 15- and 20-degree proton data Presumably 
this tail was caused by detector misalignment. To correct for the extra 
tail, 0.88 ± 0.44 mb/sr/MeV and 0.17 ± 0.09 mb/sr/MeV was subtracted from 
the 15- and 20-degree data respectively, between the elastic energy and 
27 MeV, and a decreasing amount was subtracted m the region between 27 and 
17 MeV. This difficulty was discovered and its magnitude estimated by 
examination of the number of events with energy below ~ 22 MeV and outside 
all proper AE by E regions, m comparison with the magnitude above ~ 22 MeV 
of the standard tail correction for protons 

Figure 1 shows the proton spectra at 30 degrees from S4 Fe bombarded 
by protons of the three incident energies, while Figure 2 shows the first 
few MeV of excitation for the proton spectrum at 62 MeV. The differential 
cross sections for the elastic scattering of 62-, 39-, and 29-MeV protons 
are listed m Table 4,* and the differential cross sections for excitation 
by 62-MeV protons of states m 54 Fe at 1.41-, 2.55-, 2.97-, 3.27-, 3.84-, 
4.28-, 4.60-, 4.81-, 6.38-, 7.25-, 8.02-, and 8.25-MeV are listed m 
Table 5. In some cases, m order to obtain the peak cross sections, an 
apparent continuum (presumably consisting of many weakly excited and un- 
resolved levels) was subtracted from the data. For example, m Fig. 2, 
a smooth continuum with magnitude varying from 0.2 to 0.3 mb/sr/MeV was 
subtracted from the peaks with excitation between 3.5 and 6.0 MeV. The 
Q-values listed are those extracted from the experiment and are estimated 
to be uncertain by ± 0.02 MeV. The levels with lowest excitation are in 
good agreement with the previously reported level structure in 54 Fe. In- 
elastic cross sections were not extracted from the data taken with the 
^Tables k-2 6 are collected at the end of report. 
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lower energy incident protons since only a few angles were represented 
The errors shown m all the tables are based entirely on Poisson statistics 
and should be used m combination with the combined overall uncertainty, 
shown in Table 2. 

Figure 3 shows the deuteron spectra at 30 degrees for the three 
incident energies and Figure 4 shows the excitation plot of the deterons 
observed at 30 deg for incident 62-MeV protons. States m E3 Fe were ob- 
served at 0-, 0.76-, 1.39-, 2.06-, 2.85-, 2.99-, 3.38-, 3.58-, 3.76-, 4.28-, 

4 

and 7.34 MeV, m good agreement with lower energy (p,d) data and with 
( 3 He,o?) data.^ Differential cross sections for 62 MeV incident protons 
are listed m Table 6 for all of these states m ss Fe. The cross sections 
for the 2.85-, 2.99-, and 3.38-, 3.58-, 3.76-MeV groups of states were very 
hard to extract and the uncertainties of these levels are ± 40% for the 
first two and ± 20% for the other three. A persistent bump m the (p,d) 
cross sections is observed at 7,1 MeV m 53 Fe, but at favorable angles it 
is seen to be complex, perhaps based on rather strongly excited levels at 
about 7.05 and 7.25 MeV. 

Figure 5 shows the triton spectra at 30 degrees for the three bombard- 
ing energies and Figure 6 shows an excitation plot of the first few MeV of 
excitation for the tritons observed at 30 degrees for incident 62-MeV 
protons. The statistics were too poor at all angles other than 27 and 30 
degrees to identify levels, however, several levels were observed m both 
the 27- and 30-degree data (and m some cases m the 62-MeV 15-degree and 
39-MeV 30-degree data). The observed levels are, with Q-value uncertainty 
of ± 0.04 MeV, 0.0-, 0.85-, 4.43-, 5.37-, 6.1-, 6.44-, and 8.59-MeV. 

Figures 7 and 8 show the spectra integrated over angle, for the three 
incident energies, for incident helium-3 and alpha particles, respectively. 
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The integrals over angle were obtained by using a trapezoidal 
quadrature and assuming the cross section at zero degrees was equal to the 
cross section at the smallest data angle, and that the cross section at 
180 degrees was equal to the cross section at the largest angle at which 
data was obtained. The breadths of the low-energy alpha peaks are some- 
what misleading because the energy of the peak changes approximately 2 MeV 

t 

between f orward and backward angles. 

Tables 7, 8, and 9 list binned laboratory cross sections integrated 
over angle for each particle type for 62-, 39-, and 29-MeV proton bombard- 
ment, respectively, in. units of millxbarns /MeV, the energy listed is for 
the lower edge of each bin. Table 10 shows the energy integrated labora- 
tory cross section in units of millibarns/steradian, and the average 
energies in MeV, at each angle for the three incident energies used. 

This table also lists the low-energy cutoffs for the data from each angle. 
The total cross sections in millxbarns, average energies in MeV, and 
average forward momenta m MeV/c, are listed m Table 11 for each incident 
energy. The secondary proton cross sections listed do not include the 
elastic scattering cross sections, while the cross sections for the other 
secondary particles include all observed events. 

Tables 12 through 16 list for each angle the laboratory cross section 
for proton, deuteron, triton, helium-3, and alpha particle production from 
62-MeV incident protons on 54 Fe, averaged over — 0.4-MeV wide hns below 
7 MeV (10 MeV for helium particles) and ~ 1-MeV wide bins elsewhere, in 
units of millxbarns (steradian) (MeV) 1 . The bin energies listed are for 
the center of the bins. Tables 17-21 and Tables 22-26 list the above cross 
sections for 38.8-MeV and 28.8-MeV incident protons, respectively. All 
cross sections are listed for energies above the cutoffs shown on Table 9. 
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The secondary particle spectra m these tables often show a local effect 
at the energy corresponding to stopping of the incident particle m the 
nickel foil which covered the germanium detector. The effect is exag- 
gerated or hidden depending on the precision of the gam measurement m 
the second (500 m) silicon detector. It appears at about 9, 12, and 15 
MeV for incident protons, deuterons, and tritons, and , at about 33 and 35 
MeV for 3 He and 4 He. The total number of recorded counts is not affected. 

The data m this report for incident 60-MeV protons supersedes that 
on 54 Fe which is m Ref. 1 (ORNL-4274). The reanalysis typically found 
more events, and the foil thicknesses, etc., were remeasured. Integral 
cross sections rose by an average of TL\ the cross sections for individual 
levels by somewhat less. 
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Fig. 3. Deuteron Spectra from 54 Fe at 30 degrees Incident Proton Energy 
a. 28.8 MeV b. 38.8 MeV c. 61.7 MeV 
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High-Energy Triton Pulse Height Spectrum from 54 Fe at 30 degrees. 
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Table 4 54 Fe(p,p) 54 Fe 

Elastic Scattering 


M. Angle 
(deg) 

Cross Section 
C. M. 
(mb/sr) 

Statistical 
Uncertainty 
(± %) 

C.M. Angle 
(deg) 

Cross Section 

C. M. 

(mb/ sr) 

Statistical 
Uncertainty 
(± %) 

62_ 

-MeV Incident 

Protons 

38 

.8 -MeV Incident 

Protons 

12.3 

4011.5 

0.1 

15.3 

3114. 

0.1 

15 4 

2183.9 

0.1 

20.3 

953.2 

0.1 

25.4 

46.2 

0.3 

30 5 

31.4 

0.5 

21 A 

51.3 

0.2 

47 7 

68.1 

0.2 

30.5 

85.2 

0 1 

60.9 ■ 

13.0 

0.4 

35.7 

79.1 

0.4 

91.1 

1.82 

1.1 

40.7 

43.1 

0 4 

121.0 

0 56 

2 1 

45.7 

13 8 

0.4 




47.7 

9.17 

0.7 




50.8 

8 49 

0.7 




55.9 

7.05 

0.7 




60.9 

4 93 

1 0 




65.9 

2.33 

0.8 




71.0 

1.47 

2.1 




76.0 

1.49 

1.4 

28 

.8 -MeV Incident 

Protons 

81.1 

0 91 

1 2 




91.1 

0 16 

2.7 

15.3 

3022.7 

0.1 

101.1 

0.12 

9.9 

30.4 

21. 8± 

1.2 

111 1 

0.090 

3.6 

60.9 

8.3 

0.5 

121.0 

0.018 

15.3 

91.1 

4 5 

0.8 

135.8 

0.010 

9.1 

125.9 

2.05 

1.5 




Table 5. S4 Pe(p,p 1 ) E4 Fe 

62 “MeV Protons Incident 


Cross Section Cross Section 

C.M Angle C. M. Uncertainty C M Angle C M. Uncertainty 

(deg) (mb/sr) (± %) (deg) (mb/sr) (± %) 


Cross Section 

C.M. Angle C M Uncertainty 

(deg) (mb/sr) (± 7») 


12.3 

1.41 MeV Level 
7.1 

7 

15.4 

7.5 

2 

25.4 

4.20 

1 

27.4 

3.77 

1 

30.5 

2 17 

1 

35.7 

0 82 

10 

40.7 

1.59 

2 

45.7 

1.57 

2 

47.7 

1.08 

2 

50 8 

0.72 

3 

55.9 

0.37 

4 

60.9 

0.36 

4 

65.9 

0.31 

2 

71.0 

0 174 

7 

76.0 

0.107 

6 

81.1 

0.063 

5 

91 1 

0.049 

5 

111.1 

0.0088 

12 

121.0 

0.010 

20 

135 8 

0.0016 

25 

15.4 

2.55 MeV Level 
0.66 

10 

25.4 

0.59 

5 

27.4 

0.70 

2 

30.5 

0.73 

2 

35.7 

0.36 

11 

40.7 

0.58 

4 

45 7 

0,44 

6 

47.7 

0.31 

4 

50.8 

0.214 

6 

55.9 

0.10 

10 

60.9 

0.10 

8 

65.9 

0.048 

6 

71.0 

0.028 

17 



2 55 MeV Level (cent ) 

81.0 

0.014 

11 

91.0 

0.0042 

31 

111 1 

0.0021 

25 


2.97 MeV Level 


12 3 

7.9 

6 

15 4 

5.6 

3 

25.4 

2 11 

2 

27 4 

1.73 

1 

30.5 

0.76 

3 

35 7 

0.25 

19 

40.7 

0.96 

3 

45 7 

0.96 

4 

47 7 

0.74 

3 

50.8 

0.46 

4 

55.9 

0.17 

7 

60.9 

0.200 

6 

65.9 

0.196 

3 

71.0 

0.122 

8 

81 0 

0.054 

5 

91 0 

0.016 

12 

111.1 

0.0062 

19 


3.27 MeV Level 


12 3 

1.13 

21 

15.4 

0.94 

23 

25.4 

0.29 

10 

27.4 

0 62 

5 

30.5 

0 44 

4 

35 7 

0.18 

23 

40.7 

0.24 

10 

47.7 

0 13 

8 

50.8 

0.14 

9 

55 9 

0.047 

7 



3.27 

MeV Level (cont 


60.9 


0.068 

12 

65.9 


0 046 

9 

71.0 


0 045 

19 

81.1 


0.021 

9 


3_ 

.84 MeV Level 


12.3 


0.91 

24 

15 4 


0.77 

11 

27 4 


1.03 

2 

30.5 


1 03 

2 

35.7 


0.44 

9 

40 7 


0.46 

5 

47.7 


0.190 

7 

50.8 


0.126 

9 

55.9 


0.086 

11 

60.9 


0.075 

11 

65.9 


0.074 

6 

71.0 


0.038 

18 

76.1 


0.036 

14 

81 1 


0.031 

9 


4_ 

28 MeV Level 


15 4 


0 54 

16 

27.4 


0.46 

5 

30 5 


0.46 

5 

35.7 


0.21 

20 

40 7 


0.29 

9 

47 7 


0 098 

14 

50 8 


0.082 

14 

55.9 


0 049 

20 

60.9 


0 035 

27 

65.9 


0.025 

17 

81.1 


0.014 

50 


(continued on next page) 



Table 5, (continued) 



Cross Section 



Cross Section 



Cross Section 


M Angle 

C. M. 

Uncertainty 

C M.Angle 

C M 

Uncertainty 

C M.Angle 

C M. 

Uncertainty 

(deg) 

(mb/sr ) 

<± %) 

(deg) 

(mb/sr) 

(± %) 

(deg) 

(mb/sr) 

(± %) 


4,60 MeV Level 



6.38 MeV Level 



8 . 02 MeV Level 


15.4 

0 46 

19 

12.3 

3 04 

10 

12.3 

0 64 

34 

25 5 

0.43 

8 

15.4 

3 40 

4 

15 4 

0.62 

19 

27.5 

0.13 

13 

25.5 

3 14 

2 

25 5 

0.30 

10 

30.5 

0.058 

28 

27.5 

3 69 

1 

27 5 

0 49 

6 

35 7 

0.060 

58 

30.5 

3.10 

1 

30.5 

0.35 

7 

40 7 

0.11 

19 

35.7 

1.18 

6 

35 7 

0.14 

29 

47.7 

0.039 

31 

40.7 

0.75 

5 

40 7 

0.062 

39 

50 8 

0.019 

44 

47.7 

0.63 

4 

47 7 

0.024 

60 

66.0 

0.018 

22 

50.8 

0.66 

4 

50.8 

0.086 

18 

71.0 

0.011 

54 

55 9 

0.31 

5 

55.9 

0.015 

75 




61.0 

0 28 

6 

61,0 

0.054 

21 


4.81 MeV Level 


66 0 

0.24 

4 

66 0 

0.025 

24 

12.3 

0 78 

31 

71.0 

76.1 

0 190 
0 126 

9 

8 


8.52 MeV Level 


15.4 

1 , 65 

7 





81 1 

0.075 

6 




25.4 

1.23 

10 

91.2 

0.016 

20 

25 5 

0.57 

6 

27.4 

30.5 
35.7 

1 75 
1.46 
0 54 

2 

2 

10 

111.1 
135 8 

0 0094 
0 0029 

15 

21 

27.5 
30 5 
35 7 

0.74 

0.61 

0.26 

3 

5 

18 

40.7 

47.7 

0.34 

0.25 

10 

8 


7.25 MeV Level 


40 7 
47 8 

0 17 
0.10 

21 

22 




50.8 

0.23 

8 

12 3 

0.75 

30 

50 8 

0.13 

14 

55.9 

0 090 

25 

25.5 

0.44 

8 

55 9 

0.046 

28 

60.9 

0.078 

35 

27.5 

0 86 

4 

60.9 

0.079 

19 

65 9 

0.054 

25 

30 5 

0.71 

5 

71.0 

0.028 

36 

81.1 

0 035 

10 

35.7 

0.24 

23 

76 1 

0.020 

29 




40.7 

0.26 

14 







47 7 

0.25 

10 







50 8 

0.17 

11 







55.9 

0 075 

16 







66.0 

0.026 

31 






Table 6. 54 Fe(p,d) 53 Fe 

62-MeV Incident Protons 


Cross Section 

C M Angle C. M. Uncertainty 

(deg) (rab/sr) (± %) 


Ground State 

i2^_zil:30_MeV) 


12.5 

4.2 

6 

15.5 

4 11 

3 

20.5 

2.5 

10 

25 7 

2.15 

1 

27 7 

1 91 

1 

30.8 

1.70 

1 

36.0 

1.01 

4 

41,1 

1.07 

3 

46.2 

0.68 

10 

48.2 

0.59 

3 

51 3 

0 54 

3 

56.4 

0.35 

3 

61.4 

0.35 

4 

66.5 

0.24 

3 

71.6 

0.16 

7 

76.6 

0.17 

4 

91 8 

0.035 

6 

101.7 

0.029 

20 

111.6 

0.013 

10 

121.0 

0 0067 

23 

136.3 

0.0017 

22 


0.76 MeV Level 


12.5 

0 12 

40 

15 5 

0 14 

15 

20.5 

0.14 

13 

25.7 

0.12 

5 

27 7 

0.056 

8 

30.8 

0 042 

9 


Cross Section Cross Section 

C.M Angle C M Uncertainty C M. Angle C. M. Uncertainty 

(deg) (mb/sr) (± %) (deg) (mb/sr) (± %) 



0 76 MeV Level 



2.85 MeV Level 


41.1 

0.019 

23 

12.5 

0,44 

42 

48.2 

0.0061 

30 

15.5 

0.68 

40 

61.5 

0.0046 

40 

20.5 

0.30 

40 

66.5 

0.0037 

24 

25 7 

0.24 

40 




27.7 

0 12 

40 


1.39 MeV Level 


30 8 

0.12 

40 




36.0 

0 081 

43 

15.5 

0.062 

22 

41 1 

0.164 

40 

27.7 

0 068 

7 

48.2 

0 039 

42 

30.8 

0.061 

8 

51.3 

0.046 

42 

41.1 

0 034 

18 

56.4 

0,020 

43 

48.2 

0.012 

38 

61.5 

0 036 

42 

51.3 

0.030 

14 

66.5 

0 020 

42 

56.4 

0 0099 

33 

71.6 

0 019 

45 




76,6 

0 018 

43 


2.06 MeV Level 









2.99 MeV Level 


12.5 

0 11 

34 




27.7 

0 023 

15 

12 5 

0.51 

45 

30.8 

0.010 

7 

15 5 

0 57 

42 

41.1 

0 022 

21 

20.5 

0,64 

40 

48 2 

0.0046 

42 

25 7 

0.14 

40 

51.3 

0.0075 

29 

27 7 

0 15 

40 

66.5 

0 001 

44 

30 8 

0 054 

45 




36.0 

0 062 

50 




41 1 

0.069 

50 




48.2 

0.040 

43 




'51 3 

0 026 

43 




56.4 

0.015 

50 




61.5 

0.017 

45 




66 , 5 

0.020 

43 




71.6 

0 0057 

50 




76.6 

0.0039 

50 


(continued on next page) 



Table 6. (continued) 


,M. Angle 
(deg) 

Cross Section 
C. M. 
(mb/sr) 

Uncertainty 
(± %) 

C.M Angle 
(deg) 

Cross Section 
C M 
(mb/ sr) 

Uncertainty 
(± %) 

C .M. Angle 
(deg) 

Cross Section 
C M 
(mb/sr) 

Uncertainty 
(± %) 


3.38 MeV Level 



3.76 MeV Level 



7.34 MeV Level 


12.3 

1 22 

25 

12.4 

0.22 

30 

12.4 

0.56 

23 

15.5 

1.44 

20 

15.5 

0.08 

38 

15.6 

0.79 

8 

20.5 

0.48 

20 

27.8 

0.026 

30 

20.5 

0 11 

28 

27.7 

0.55 

20 

30.8 

0 019 

36 

27 7 

0.19 

7 

30 8 

0.44 

20 

41 1 

0.035 

35 

30.8 

0 11 

11 

41.1 

0.20 

25 

48 2 

0.030 

35 

48.2 

0.027 

32 

48.2 

0.098 

50 

51.3 

0 012 

38 

51.3 

0.039 

20 

51.3 

0.15 

20 

56.4 

0.015 

30 

56.4 

0 025 

25 

56 4 

0 058 

23 

61.5 

0.012 

36 

61.5 

0 023 

26 

61.5 

0.051 

23 

71.6 

0.010 

30 

66 5 

0.019 

17 

66.5 

0.063 

20 

76.6 

0.008 

38 

71 6 

0 018 

30 

71.6 

0.034 

23 




76.6 

0 009 

36 

76.6 

0.02 8 

23 


4.28 MeV Level 






3 58 MeV Level 











12.4 

1.79 

9 







15.5 

2 20 

3 




12.4 

0.41 

30 

20.5 

0.98 

10 




15.5 

0.26 

30 

25.7 

1.05 

10 




20.5 

0 12 

30 

27.7 

0.96 

2 




27.7 

0.073 

25 

30.8 

0 73 

3 




30.8 

0.046 

25 

36 1 

0.49 

7 




41.1 

0.035 

36 

41 1 

0.50 

5 




48.2 

0.071 

45 

48.2 

0 32 

4 




51.3 

0.058 

22 

51.3 

0.30 

4 




56 4 

0.033 

30 

56 4 

0.190 

6 




61.5 

0 038 

30 

61.5 

0 200 

6 




66.5 

0.022 

25 

66.5 

0.140 

4 




71.6 

0.035 

30 

71.6 

0.135 

8 




76 6 

0 024 

30 

76 6 

0.091 

7 







91 8 

0.027 

8 







111.7 

0 015 

9 







136.3 

0.0029 

20 





DO 

tn 



Table 7. Angle-Integrated Cross Sections from 62 MeV 


Bin Energy Cross Section Error 
(MeV) (mb /MeV) (mb/MeV) 


Bin Energy Cross Section Error 
(MeV) (mb/MeV) (mb/MeV) 


Bin Energy Cross Section Error 
(MeV) (mb/MeV) (mb/MeV) 


Proton 


Proton (continued) 


Deuteron (continued) 


1.66 

61 6 

2.06 

89.4 

2 47 

120.0 

2 88 

159.3 

3.28 

191 0 

3.69 

185 4 

4.10 

185.5 

4 51 

181.9 

4.91 

174 4 

5.32 

163.6 

5 73 

150.6 

6.14 

138.4 

6.54 

124.7 

6.95 

107.0 

7.97 

86.3 

8.99 

59.8 

10 01 

42.0 

11 02 

34.0 

12.04 

28 3 

13 06 

24.2 

14.08 

21 3 

15 10 

19 5 

16 12 

17.7 

17,13 

16 5 

18.15 

15.5 

20 00 

14.2 

22 00 

13.4 

24.00 

12.6 

26.00 

12.0 

28.00 

11.5 

30.00 

11.0 

32.00 

10 5 

34.00 

10.3 

36.00 

10.1 

38.00 

9.9 

40.00 

10.2 

42.00 

10.1 


1 2 

44.00 

9 42 

0 06 

20.00 

1 45 

0.02 

1.2 

46.00 

8.50 

0.06 

22.00 

1 40 

0.02 

1 1 

48.00 

7 71 

0 06 

24.00 

1 33 

0.02 

1.3 

50.00 

7.00 

0.05 

26.00 

1.28 

0.02 

1.4 

52 00 

7.01 

0.05 

28.00 

1 26 

0 02 

0.9 

54.00 

6.92 

0.05 

30.00 

1.23 

0.02 

0.7 

56.00 

5.40 

0 05 

32.00 

1 17 

0 02 

0.7 

58 00 

5 92 

0 06 

34.00 

1.17 

0 02 

0.7 

60.00 

7.86 

0.16 

36.00 

1 27 

0.02 

0.7 

60 53 



38.00 

1 31 

0 02 

0.7 




40.00 

1.35 

0.02 

0.6 


Deuteron 


42.00 

1.61 

0 02 

U , 0 




44.00 

1 94 

0.03 

0.2 

2 43 

0.82 

0 11 

46,00 

1 85 

0 03 

0.2 

2 83 

1.21 

0.12 

48 00 

1 53 

0.02 

0.2 

3.23 

1.80 

0.14 

50 00 

0.98 

0.02 

0.1 

3 63 

2 53 

0.17 

52.00 



0.1 

4.03 

3.33 

0.19 




0.1 

4.43 

3.58 

0.20 




0.1 

4.83 

3 59 

0.14 


Triton 


0.1 

5.23 

3 79 

0.10 

6.31 

0.38 

0. 11 

0.1 

5.63 

3.91 

0.11 

6 71 

0.369 

0 013 

0.1 

6 03 

4 04 

0.11 

7 71 

0.358 

0.012 

0 1 

6.43 

3.92 

0. 10 

8.71 

0.350 

0.012 

0.1 

6.83 

3.70 

0.04 

9.71 

0 345 

0.013 

0.1 

7.83 

3.33 

0 04 

10.71 

0.311 

0.012 

0.1 

8 83 

3.09 

0 04 

11 71 

0.306 

0 013 

0.1 

9.83 

2.80 

0 04 

12 71 

0.281 

0,011 

0.1 

10 83 

2 68 

0.03 

13.70 

0.272 

0 Oil 

0.1 

11.83 

2 42 

0 03 

14 70 

0.242 

0 010 

0.1 

12.83 

2 01 

0.03 

15.70 

0.226 

0.010 

0.1 

13.83 

1 81 

0 03 

16.70 

0.215 

0.011 

0 1 

14 83 

1 72 

0 03 

17.70 

0,192 

0 010 

0.1 

15 84 

1 63 

0.03 

18.70 

0.177 

0 008 

0.1 

16.84 

1 58 

0.03 

20.00 

0.172 

0 007 

0.1 

17 84 

1 53 

0.03 

22 00 

0.147 

0.006 

0.1 

18.84 

1 49 

0.03 

24.00 

0.151 

0.006 


(continued on next page) 



Table 7 (continued) 


Bin Energy 3, 
(MeV) 

Cross Section 
(mb /MeV) 

Error 
(mb /MeV) 

Bin Energy 3 
(MeV) 

Cross Section 
(mb /MeV) 

Error 
(mb /MeV) 

a 

Bin Energy Cross Section 

(MeV) (mb/MeV) 

Error 

(mb/MeV) 

If it on (continued) 

Helium-3 (continued) 


Alpha (continued 


26.00 

0.157 

0.007 

32.00 

0.202 

0.006 

24 00 

0 805 

0 019 

28 00 

0.148 

0.007 

34 00 

0.151 

0.006 

26 00 

0.618 

0 015 

30.00 

0.130 

0.006 

36.00 

0 140 

0 006 

28.00 

0 570 

0.017 

32.00 

0.135 

0.006 

38.00 

0.135 

0 006 

30 00 

0.465 

0 014 

34.00 

0.144 

0.007 

40 00 

0 122 

0 006 

32.00 

0.373 

0 013 

36.00 

0.129 

0.006 

42.00 

0.154 

0.007 

34.00 

0 325 

0.012 

38 00 

0.100 

0.005 

44 00 

0.127 

0.007 

36 00 

0 300 

0.011 

40.00 

0.055 

0.005 

46.00 

0.046 

0.005 

38.00 

0 233 

0.010 

42.00 

0.023 

0.003 

48.00 

0.001 

0.000 

40.00 

0.200 

0.010 

44.00 

0.044 

0.005 

50.00 



42.00 

0.173 

0 009 

46.00 

0.003 

0.001 




44.00 

0.166 

0.010 

48.00 

0.0 





46.00 

0.141 

0.010 





A X p 1 1 d 


48.00 

0.103 

0.003 




4.92 

4.14 

0.24 

50.00 

0 074 

0 007 


Helium-3 


5.33 

5.48 

0 24 

52,00 

0 032 

0.005 

7.26 

0.30 

0.10 

5.73 

7.72 

0.29 

54.00 

0 012 

0 003 -S3 

7.67 

0.37 

0.11 

6 13 

9.97 

0.33 

56 00 

0.008 

0.003 

8 07 

0.31 

0.08 

6.53 

12.72 

0 37 

58 00 



8.48 

0.38 

0.09 

6.93 

15.45 

0 39 




8.89 

0.45 

0.10 

7.33 

17 29 

0.41 




9.29 

0.47 

0.10 

7 73 

18.66 

0.44 




9.70 

0 53 

0.05 

8.13 

19.69 

0.45 




10.72 

0 59 

0.05 

8 53 

19.64 

0.45 




11 74 

0.48 

0.04 

8 93 

19 44 

0 45 




12.76 

0 413 

0.013 

9 33 

18 83 

0 44 




13.78 

0 390 

0.013 

9.73 

16.53 

0 18 




14.79 

0.330 

0.011 

10.73 

13.64 

0.15 




15.81 

0.316 

0.012 

11.73 

10.55 

0.15 




16.83 

0 299 

0.011 

12.73 

7.80 

0.13 




17.85 

0.291 

0.012 

13.73 

5.70 

0 08 




18.87 

0.272 

0.010 

14.73 

4 10 

0.05 

a) Bin energy listed is the low- 

energy edge 

20,00 

0.240 

0,007 

15.73 

3.16 

0.05 

of the bin. 

The highest bin energy listed 

22.00 

0.215 

0 007 

16.73 

2.47 

0 04 

is the upper 

edge of the last 

bin 

24.00 

0.210 

0 007 

17.73 

2.11 

0.04 




26.00 

0.199 

0 007 

18 73 

1 63 

0 03 




28.00 

0 181 

0.006 

20.00 

1 30 

0.02 




30.00 

0.183 

0.006 

22.00 

0.962 

0 020 






Table 8. Angle- Integrated Cross Sections from 38-8 MeV 


Bin Energy a 
(MeV) 

Cross Section 
(mb /MeV) 

Error 
(mb /MeV) 

Bin Energy 8 
(MeV) 

Cross Section 
(mb /MeV) 

Error 
(mb /MeV) 

Bin Energy 8 
(MeV) 

Cross Section 
(mb/MeV) 

Error 

(mb/MeV) 


Proton 



Beuteron 



Triton 


1.56 

70 0 

0.8 

2.95 

1.10 

0 11 

6.28 

0 21 

0.05 

1.96 

107,7 

1 0 

3.35 

1 64 

0.12 

6.68 

0.163 

0.012 

2.36 

150.4 

1.2 

3.75 

2 01 

0.13 

7.68 

0.174 

0 012 

2.76 

185.4 

1.3 

4.15 

2 43 

0.14 

8 67 

0.200 

0 013 

3.15 

198.5 

1 3 

4.55 

2 71 

0.14' 

9.66 

0,174 

0 012 

3.55 

207.0 

1 4 

4.94 

2.85 

0 12 

10.66 

0.192 

0.012 

3.95 

215.5 

1.1 

5.34 

2.76 

0.12 

11.65 

0 184 

0.012 

4.35 

206.0 

1.1 

5.74 

2.71 

0.12 

12.64 

0.159 

0.011 

4 74 

197.4 

1.0 

6.13 

2 68 

0.12 

13.64 

0.212 

0 013 

5.14 

185.2 

1.0 

6.53 

2,41 

0.11 

14 63 

0.160 

0 012 

5.54 

170.2 

1.0 

6.93 

2 50 

0 05 

15 62 

0.226 

0 013 

5.94 

155.3 

0.9 

7.92 

2 30 

0 04 

16.62 

0.127 

0.010 

6.33 

138 4 

0.9 

8.92 

2.07 

0.04 

17.61 

0.106 

0 009 

6.73 

109.4 

0,4 

9.91 

2.06 

0.04 

18.60 

0,040 

0.005 

7 72 

83.2 

0,3 

10 90 

2,00 

0.04 

20 00 

0.115 

0.007 

8.72 

59.0 

0.2 

11.90 

1.95 

0,04 

22 00 

0,126 

0 007 

9.71 

42,5 

0.2 

12 89 

1 85 

0 04 

24 00 

0.002 

0 001 

10.70 

32.2 

0.2 

13 88 

1 74 

0.04 

26.00 

0.001 

0 001 

11.70 

25.90 

0.15 

14.88 

1 63 

0 04 

27 02 



12.69 

22.06 

0.14 

15.87 

1 63 

0 04 




13.68 

18.90 

0.13 

16,86 

1,57 

0.04 




14.68 

17.19 

0.12 

17.86 

1.57 

0.04 




15 67 

15.71 

0.11 

18.85 

1.98 

0 04 




16.66 

15 06 

0.11 

20.00 

1.78 

0.03 




17.66 

14.86 

0.11 

22.00 

3.07 

0.04 




18.65 

14 29 

0.09 

24.00 

1,95 

0 03 




20.00 

13.37 

0.07 

26.00 

3.26 

0.04 




22.00 

12.40 

0.07 

28 00 

0.054 

0 006 




24.00 

11.16 

0.07 

28.76 






26.00 

9.92 

0.10 







28.00 

9.17 

0.11 







30.00 

10.14 

0.11 







32.00 

9,80 

0.11 







34 00 

11.33 

0.11 







36.00 

13.59 

0.14 








37 89 


continued on next page 



Table 8 (continued) 


Bin Energy Cross Section Error 
(MeV) (mb/MeV) (inb/MeV) 


Bin Energy Cross Section Error 
(MeV) (mb/MeV) (mb/MeV) 


Bin Energy 
(MeV) 


Cross Section 
(mb/MeV) 



Helium-3 



Alpha 


12,24 

1.93 

0.07 

4.40 

2.06 

0. 19 

13.24 

1.02 

0.03 

4.79 

2.84 

0.16 

14.23 

0.78 

0 03 

5 19 

4.39 

0.20 

15.22 

0.65 

0.02 

5.59 

6.6 

0.2 

16.22 

0.53 

0.02 

5.99 

9.3 

0.3 

17.21 

0 44 

0.02 

6 38 

11.9 

0.3 

18.20 

0.373 

0 013 

6.78 

14.4 

0 4 

20 00 

0.430 

0 013 

7.18 

16.9 

0 4 

22.00 

0 264 

0.010 

7 58 

18 8 

0.4 

24.00 

0 145 

0.008 

7.97 

19 5 

0 4 

26.00 

0 024 

0 004 

8.37 

19.9 

0.4 

28 00 

0.002 

0 001 

8.77 

19.3 

0.4 

30.00 



9 16 

18 2 

0.4 




9.56 

16 6 

0.3 




9.96 

14.4 

0.1 




10.95 

10.0 

0.1 




11.95 

6.44 

0.08 




12 94 

4.00 

0.06 




13 93 

2 49 

0 04 




14 93 

1.84 

0.04 




15.92 

1.48 

0.04 




16.91 

1.21 

0,03 




17.91 

1.03 

0.03 




18.90 

0.85 

0.02 




20.00 

0.703 

0.017 




22,00 

0 576 

0.015 




24.00 

0.485 

0.014 




26.00 

0 407 

0 013 




28.00 

0 260 

0.010 




30.00 

0.139 

0.008 




32 00 

0.057 

0.005 




34 00 

0.044 

0.007 




35.03 



a) 

Bin 

energy listed is 

the low-energy edge of 

the bin 

The highest bin 

energy 


Error 

(mb/MeV) 



Table 9. Angle-Integrated Cross Sections from 28 8 MeV 


Bin Energy 3 
(MeV) 

Cross Section 
(mb /MeV) 

Error 

(rab/MeV) 

Bin Energy 3 
(MeV) 

Cross Section 
(mb/MeV) 

Error 

(mb/MeV) 

a 

Bin Energy 
(MeV) 

Cross Section 
(mb /MeV) 

Error 

(mb/MeV) 


Proton 



Deuteron 



Helium-3 


1.69 

58.7 

0.9 

2.55 

0 78 

0 10 

12.50 

0.19 

0.04 

2,09 

80.6 

0.9 

2.95 

0.67 

0.08 

13 50 

0.137 

0.013 

2.50 

109.4 

1.0 

3 36 

0 95 

0.10 

14 50 

0.079 

0.010 

2.90 

168.3 

1.3 

3 76 

1.49 

0 '12 

15 51 

0.006 

0 002 

3.30 

193 8 

1.4 

4 16 

1 87 

0 13 

16.51 

0.007 

0 005 

3.71 

202.6 

1.4 

4.57 

1 97 

0 13 

17 52 



4 11 

210.7 

1.4 

4.97 

1.87 

0 12 


Alpha 


4.52 

208 8 

1.4 

5 37 

1.88 

0 12 



4 92 

200 2 

1 4 

5 78 

2 13 

0 13 

4.10 

1 05 

o.u 

5 32 

189 0 

1,3 

6.18 

2.04 

0.13 

4.50 

1 57 

0.13 

5.73 

171.9 

1.3 

' 6 58 

1.87 

0 10 

4.90 

2 44 

0,16 

6.13 

154.6 

1.2 

6 99 

1.78 

0 05 

5 30 

3.62 

0.19 

6.53 

130.8 

0.9 

8,00 

1.77 

0 05 

5.70 

5 11 

0.22 

6.94 

109.9 

0.4 

9.01 

1.96 

0.05 

6 11 

7 41 

0.27 

7 95 

79.4 

0,3 

10.01 

1,89 

0.05 

6.51 

9.88 

0 30 

8 96 

50.6 

0.3 

11.02 

1 54 

0 05 

6.91 

12 51 

0 34 

9 96 

43 3 

0.3 

12 03 

1.98 

0 05 

7 31 

14.98 

0.37 

10,97 

32 3 

0,2 

13.04 

4 13 

0.07 

7,71 

16.23 

0.38 

11.98 

26 4 

0.2 

14.05 

2 92 

0.06 

8.12 

16.55 

0.38 

12 99 

22 2 

0.2 

15.06 

1.07 

0,04 

8.52 

15 82 

0 37 

14 00 

19.1 

0.2 

16.07 

2.76 

0.06 

8.92 

15 03 

0.35 

15.01 

17 4 

0.2 

17.08 

5 43 

0.08 

9 32 

14.13 

0.34 

16.02 

15 7 

0.2 

18.09 

0.143 

0 014 

9 72 

11.58 

0.13 

17.03 

15 3 

0.2 

19.20 



10 73 

8.27 

0.10 

18,04 

14 1 

0.1 


npy i on 


11 73 

6.08 

0 09 

20.00 

15.0 

0.1 


11 1.LUO. 


12.74 

4.18 

0.07 

22.00 

13 8 

0.1 

6 46 

0 17 

0 04 

13.74 

2.62 

0.06 

24.00 

13.5 

0.1 

6.86 

0 119 

0.012 

14 75 

1 98 

0.05 - 

26.00 

12 4 

0.1 

7.87 

0 143 

0.014 

15 75 

1.45 

0 04 

27.83 



8 87 

0 056 

0.009 

16,76 

1 29 

0.04 




9.88 

0 083 

0.011 

17 76 

1.01 

0 04 




10.88 

0 135 

0.014 

18 77 

0.75 

0 03 




11 89 

0.158 

0.014 

20.00 

0.458 

0.017 




12.89 

0.146 

0.019 

22 00 

0.205 

0.011 




13 90 

0.019 

0,007 

24.00 

0 081 

0.007 




14 90 



26.00 

0.008 

0.003 


27 02 


Bin energy listed is the low-energy edge of the bin. The highest bin energy listed is the upper edge of the last bin. 


RECEDING PAGE BLANK NOTJILM6B. 



Table 10 


Ptoton* Beuteron 

Angle <j ± AtP E C COE^ a ± Aa* 3 P C0E d 

deg (mb/sr) (MeV) (MeV) (mb/sr) (KeV) (MeV) 


12 

471 5 i 2 5 

28 6 

1 86 

33 6 ± 0 7 

35 0 

4 

81 

15 

388 2 * 1 1 

28 0 

3 69 

34 9 ± 0 3 

35 0 

4 

79 

20 




28 3 ± 0 2 

34 3 

4 

89 

27 

230 6 ± 0 3 

23 7 

2 40 

19 6 + 0.1 

30.5 

4. 

.79 

30 

218 1 * 0 3 

23 4 

3 64 

18 0 ± 0 1 

29 7 

4 

59 

35 

209 1*08 

21 1 

2 34 

16 3 4 0 2 

29 1 

4 

89 

45 

190 7 * 0 4 

17 8 

i 70 

12 2 4 0 1 

25 1 

4 

66 

47 

167 3 * 0 3 

17 S 

2 15 

11 0 ± 0 1 

24 9 

3 

95 

50 

144 0 * 0 3 

18 4 

3 64 

10 2 ± 0 1 

25 0 

4 

79 

55 

146 7 ± 0 S 

14 8 

2 00 

8 59* 0 06 

24 1 

4 

89 

60 

135 8 ± 0 3 

14 4 

2.15 

S 07* 0 06 

22 3 

2 

45 

65 

113 1 ± 0 2 

14 7 

3 65 

6 75+ 0.04 

21 7 

4 

80 

70 

121 3 ± 0 3 

12 0 

l 65 

6 21+ 0 07 

19 8 

2 

65 

75 

108 8 * 0 2 

12 8 

3 74 

5 62+ 0 04 

20 2 

4 

89 

80 

94 0 + 0 1 

11 8 

3 65 

4 69± 0 03 

18 6 

4 

85 

90 

84 6 * 0 1 

10 1 

3 70 

3 54± 0 02 

16 0 

4 

85 

100 

102 5 * 0.3 

8 2 

1 68 

3.46* 0 06 

13 4 

2 

75 

110 

71 2 ± 0 1 

9 1 

3 76 

2 46± 0 02 

13 9 

4 

96 

120 

94 2 ± 0 2 

7 4 

1 71 

2 74± 0 03 

11 4 

2 

41 

135 

67.1 ±01 

8 1 

3 70 

1 91* 0 01 

11 3 

4 

90 

160 

94 5 * 0 3 

6 7 

1 50 

2 38± 0 05 

8 9 

2 

35 


* does not include elastic scattering 

; these uncertainties are statistics! only 

c ) 

average energy 
d ^ low-energy cutoff 


Integrated Differential Cross Sections 
and Average Energies for s4 Fe 


Triton Halium-3 Alpha 



. . b 
a * ACT 

tc 

E 

COE d 

o * Ao b 

P 

d 

COE 

. , b 
a ± ho 

E° 

COE d 


(mb/sr) 

(MeV) 

(MeV) 

(rab/sr) 

(MeV) 

(MeV) 

(mb/sr) 

(MeV) 

(MeV) 

62 

!-MeV Protons Incident 








2 

46 ± 0 18 

27 1 

6 37 

2 89 * 0 20 

32 6 

12 43 

19 6 * 

0 5 

18 5 

7 3T 

2 

52 * 0 09 

26 3 

6 34 

2 84 ± 0 10 

31 7 

12 32 

9 1 + 

0 2 

26 1 

13 62 

2 

22 ± 0 05 

25 9 

6 47 

2 60 ± 0 06 

30 9 

12 58 

17 8 + 

0 5 

16 8 

7 48 

1 

84 ± 0 03 

24 7 

6 34 

2 03 + 0 03 

29 9 

12 39 

18 0 t 

0 1 

16 2 

6 74 

1 

71 ± 0 02 

23 9 

6 34 

1 82 ± 0 03 

29 3 

12 33 

7 0 ± 

0 05 

23 9 

13 63 

1 

46 ± 0 06 

23 0 

6 47 

1 58 ± 0 05 

28 2 

12 59 

16,6 + 

0 2 

15 3 

7 48 

1 

16 ± 0 03 

21 0 

6 41 

1 41 ± 0 04 

23 7 

7.26 

14.8 * 

0 Z 

14.5 

7 42 

0 

98 ± 0 02 

21 2 

6 36 

l 04 ± 0 02 

25 3 

12 41 

14 1 * 

0 1 

14 0 

5 26 

0 

93 * 0 02 

20 8 

6 34 

0 95 + 0 02 

25 e 

12 33 

4 64± 

0 05 

21 9 

13 63 

0 

79 * 0 02 

19 1 

6 42 

1 03 * 0 04 

21 6 

7 28 

12 9 * 

0 1 

13 9 

7 49 

0 

65 ± 0 02 

19 3 

6 35 

0 64 ± 0 02 

24 4 

12 41 

12 7 ± 

0 1 

12 8 

4 95 

0 

57 ± 0 01 

18 6 

6 35 

0 61 4 0 01 

23 8 

12 35 

3 12* 

0 02 

20 8 

13 65 

0 

51 ± 0 02 

18 2 

6 36 

0 48 ± 0 02 

23 1 

12 42 

11 5 ± 

0 1 

12 0 

5 01 

0 

45 ± 0 01 

17 6 

6 44 

0 46 4 0 01 

22 7 

12 48 

2 51+ 

0 03 

20 7 

13 78 

0 

37 ± 0 01 

16 6 

6 35 

0 38 ± 0 01 

21 8 

12 45 

2 18± 

0 02 

20 1 

13 75 

0 

34 ± 0 01 

14 5 

6 40 

0 29 ± 0 01 

20 8 

12 50 

1 63± 

0 01 

19 4 

13 85 

0 

22 + 0 02 

14 4 

6 62 

0 40 ± 0.02 

16 3 

7 79 

10 S * 

0 1 

10 6 

5.09 

0 

18 ± 0 01 

13 5 

6 46 

0 166± 0.004 

19 8 

12 63 

1 08* 

0 01 

18 8 

13 93 

0 

17 ± 0 01 

12 6 

6 42 

0 145+ 0 007 

18 8 

12 49 

9 53* 

0 06 

9 7 

4 86 

0 

18 ± 0 01 

U 7 

6 40 

0.127* 0.003 

18 4 

12 56 

0 77+ 0 01 

17 7 

13 71 

0 

10 + 0 01 

11 1 

6 40 

0 258± 0 0X7 

12 8 

7 25 

9.88* 

0 11 

9 1 

4 50 


(continued on next page) 



Tab Is 13 (continued) 


Proton® Deuteron Triton Helium-3 

Lab — — — — „ 

Angle cs ± Aor 7 COE tr ± Atr 7 C0E“ tj £ Atr^ 7 C0E d <7 4 act* 5 7 COE^ 

deg (mb/ sr) (MeV) (Me?) (mb/sr) (MeV) (MeV) (mb/sr) (He?) (M«V> (mb/sr) <HeV) (KeV) 


38 8 Me 1 / Protons Incident 


Alpha 

c? ± 4c? I C COE d 

(sab/sr) (MeV) (MeV) 


15 

230 8 ± 1 3 

17 8 

1 79 

16 

2 4 0 3 

20 4 

4 

76 

20 

199 6 + 0 5 

15 3 

1 79 

17 

5 ± 0 2 

20 3 

2 

98 

30 

184 1 ± 0 4 

13 2 

1 59 

12 

3 ± 0 i 

19 2 

3 

38 

47 

133.6 ±02 

12 3 

3 63 

6 

S4± 0 05 

17 2 

4 

47 

60 

133 8 ± 0 2 

9 9 

l 59 

4 

60± 0 04 

14 9 

2 

58 

90 

74*9 0 1 

9 3 

3 78 

2 

16± 0 02 

13,2 

4 

93 

120 

101 9 ± 0 2 

& S 

1 40 

1 

8S± 0 02 

10 2 

1 

64 


0 93 i 0 08 

1 08 4 0 04 
0 62 4 0 03 
0 41 + 0 01 
0 24 ± 0 01 
0 1024 0 005 
0 0524 0 004 


15 ? 6 30 

16 9 6 31 
24 7 6 30 
14 7 S 26 
13 0 S 26 
12 4 6 47 
11 4 6 43 


2 02 i 0 12 
2 27 ± 0 06 
1 55 4 0 04 
1 IS t 0 02 
0 69 ± 0 01 
0 31 t 0 01 
0 213± 0 007 


IS 

1 

12 

26 

17 

2 

7 

IS 

17 

7 

12 

26 

16 

2 

7 

U 

16 

6 

12 

27 

16 

4 

12 

59 

15 

3 

12 

40 


14 8 ±03 
13 9 ±02 
12 5 401 

11 3 ±01 
10 2 ±01 
64 ± 0 01 
8 29 ± 0 05 


13 3 4 27 
12 7 4 42 
12 6 7 15 
12 1 5 02 
10 7 4 57 
18 2 13 88 
8 8 3 89 


u> 

u> 


28 8 He? Protons Incident 


IS 

238 

± 

l 


12 2 

2 61 

8 44± 

0 

2 

12 

8 

3 31 

0 

54 ± 0 05 

11 8 

6 42 

0 

19 ± 0 03 

13 9 

12 48 

13 

2 

± 

0 

3 

11 6 

4 51 

30 

149 2 


0 

3 

10 1 

1 72 

8 35± 

0 

07 

13 

7 

2 57 

0 

16 ± 0 01 

10 1 

6 46 

0 

088± 0 007 

14 1 

12 S6 

11 

1 

£ 

0 

1 

11 4 

3 89 

60 

118 2 

± 

0 

2 

8 4 

1 91 

2 90± 

0 

03 

11 

4 

Z 97 

0 

073± 0 004 

9 8 

6 48 

0 

032+ 0 003 

14 0 

12 51 

8 

43 

i 

0 

05 

10 4 

4 12 

90 

102 1 

± 

0 

2 

7 1 

1 51 

1.65* 

0 

02 

9 

9 

2 37 

0 

040+0 004 

9 5 

6 54 

0 

Q19±0 003 

13 4 

12 73 

6 

13 

± 

0 

05 

9 4 

4.33 

125 

89 8 

± 

0 

2 

6 3 

1 41 

0 99± 

0 

02 

8 

6 

2 26 

0 

016±G 003 

9 7 

6 48 

0 

Q03±G 001 

13 2 

12 52 

6 

47 

± 

0 

05 

3 8 

4 07 


a) 

‘ does not include elastic scattering 

b) , 

these uncertainties are statistical only 
average energy 
^ low-energy cutoff 
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Table 11. Total Cross Sections — 54 Fe 


Particle 

a ± Act 

(mb) 

E 

(MeV) 

pc 

(MeV) 

Lower Energy 
Limit 
(MeV) 



62 -MeV 

Incident Protons 


a 

Proton 

1670. ± 

1.6 

14.1 

51. 

1.66 

Deuteron 

87.3 ± 

0.3 

23.4 

151. 

2.43 

Triton 

6.92 ± 

0.07 

20.3 

181. 

6.32 

Helium-3 

9.55 ± 

0.14 

22.1 

164. 

7.26 

Alpha 

149.5 ± 

0.6 

12.1 

51. 

4.93 





38.8-MeV 

Incident Protons 



a 

Proton 

1542. 


2. 

9.5 

31.4 

1.56 

Deuteron 

54.5 

± 

0.3 

15.9 

121. 

2.96 

Triton 

2.69 

± 

0.05 

14.1 

161. 

6.28 

Helium-3 

7.7 

i 

0.1 

16.6 

155. 

12.24 

Alpha 

120.7 

± 

0.5 

10.3 

51. 

4.40 



28.8-MeV 

Incident Protons 



a 

Proton 

1409 ± 2.0 

8.1 

26.5 

1.69 

Deuteron 

34.7 ± 0.2 

11.8 

106. 

2.54 

Triton 

0.93 ± 0.04 

10.4 

142. 

6.46 

Helium-3 

0.42 ± 0.04 

13.8 

200. 

12.49 

Alpha 

95.9 ± 0.5 

9.9 

51.5 

4.10 


a) 


does not include elastic scattering 
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Table 12 

PROTON FROM A = 54 BOMBARDED BY 62 MEV. PROTONS. 


12 PEG 

i - RUN 

123 

15 DEG 

• - RUN 

5016 

27 DEG 

- RUN 

5020 

30 DEG - RUN 

5007 

35 DEG 

- RUN 

4021 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

(MEV) 

(MB/SR-HEV) 

( HEV) 

(HB/SR 

-HEV) 

(MEV) 

(MB/SR 

-MEV) 

(MEV) 

( MB/SR 

-MEV) 

(MEV) 

(MB/SR 

-MEV) 

2.03 

5 01 

0-41 

3.87 

16.22 

0.36 

2 57 

7 80 

0.08 

3.82 

15.22 

0.12 

2 52 

7 77 

0-23 

2.43 

5.63 

0.44 

4.27 

17.01 

0.37 

2.97 

10.50 

0.09 

4.22 

16 17 

0.12 

2 93 

12 53 

0.29 

2.83 

8.61 

0.54 

4.66 

16.94 

0.37 

3 37 

14.03 

0.11 

4.62 

16.40 

0.12 

3.33 

14 25 

0.31 

3.23 

14.24 

0.70 

5.06 

17.05 

0 37 

3.77 

14.29 

0.11 

5 02 

16.39 

0.12 

3.74 

15-08 

0.32 

3.64 

14 82 

0.71 

5 46 

17.07 

0 37 

4. 17 

15.40 

0.11 

5.42 

15.81 

0.12 

4.15 

15 40 

0.32 

4.04 

15.07 

0.72 

5.86 

16.15 

0.36 

4.57 

15.53 

0.11 

5.82 

15.14 

0.11 

4.56 

15 91 

0.33 

4.44 

16.97 

0.76 

6.26 

16.10 

0.36 

4.97 

15.47 

0.11 

6 22 

14 72 

0.11 

4.96 

15.28 

0 32 

4.84 

18.18 

0.79 

6.66 

15.90 

0.36 

5.37 

15.17 

0.11 

6.61 

14.03 

0 11 

5 37 

15.44 

0. 33 

5.24 

16.42 

0.75 

7.36 

14.3 7 

0-22 

5-77 

14.37 

o 11 

7.31 

12-29 

0 07 

5.78 

14.23 

0.31 

5 64 

17 02 

0.76 

8.36 

12.51 

0.20 

6.17 

13.52 

0.11 

8.31 

10.21 

0.06 

6.19 

14.03 

0.31 

6.04 

15 82 

0.74 

9.35 

10.13 

0.18 

6.57 

12.94 

0.10 

9.31 

7.74 

0.05 

6.59 

13.31 

0.30 

6.44 

14 82 

0.71 

10.35 

8 14 

0.16 

7.27 

11.08 

0.06 

10.31 

5.66 

0-04 

7 31 

11.70 

0 18 

7. 14 

15.20 

0 46 

11.35 

7.41 

0.15 

8.27 

9.26 

0.06 

11.31 

4.94 

0.04 

8.32 

10.59 

0. 17 

8.15 

12.72 

0.42 

12.35 

6.96 

0.15 

9 26 

7.42 

0 05 

12.31 

4.24 

0 04 

9.34 

6 55 

0. 13 

9.15 

10.16 

0.37 

13.35 

6 46 

0.14 

10-26 

5.22 

0.04 

13. 3C 

3.75 

0.04 

10.36 

4.28 

0 11 

10.15 

9.19 

0.35 

14.34 

6.14 

0.14 

11.26 

4 27 

0.04 

14 30 

3.34 

0.03 

11.38 

3.85 

0. 10 

11.16 

8 65 

0 34 

15.34 

6.04 

0.14 

12.26 

3.59 

0.03 

15.30 

3.13 

0.03 

12.40 

3.32 

0. 10 

12.16 

8.09 

0.33 

16.34 

6.05 

0.14 

13.26 

3.27 

0.03 

16 30 

2.94 

0.03 

13 41 

2.98 

0 09 

13 16 

7.86 

0.33 

17.34 

5.79 

0.14 

14 26 

3.00 

0.03 

17 30 

2.75 

0.03 

14.43 

2.66 

0.09 

14.16 

7.03 

0.31 

18.33 

5.77 

0.14 

15.26 

2.77 

0.03 

18.30 

2.64 

0.03 

15.45 

2 59 

0.08 

15 17 

6 93 

0.31 

19.33 

5 75 

0 14 

16 26 

2.66 

0.03 

19.29 

2.64 

0.03 

16.47 

2.23 

0.08 

16* 17 

7.42 

0.32 

20.33 

5.70 

0.14 

17.25 

2.62 

0.03 

20 29 

2 59 

0.03 

17.49 

2 30 

0 08 

17.17 

7.26 

0 31 

21.33 

5.88 

0.14 

18.25 

2-57 

0.03 

21 29 

2.56 

0.03 

18.51 

2.27 

0.08 

18. 18 

6 11 

0.29 

22.33 

5.90 

0.14 

19.25 

2.55 

0.03 

22.29 

2.51 

0.03 

19.52 

2.15 

0.08 

19.18 

6.91 

0 31 

23.32 

5.72 

0.14 

20 25 

2.45 

0 03 

23 29 

2.46 

0 03 

20.54 

2.18 

0 08 

20.18 

6.66 

0.30 

24 32 

5-95 

0.14 

21.25 

2 46 

0.03 

24.29 

2.47 

0.03 

21.56 

2.22 

0.08 

21.18 

6.68 

0.30 

25 32 

5.63 

0.13 

22.25 

2.54 

0.03 

25.28 

2.50 

0.03 

22 58 

2.18 

0.08 

22.19 

6.89 

0.31 

26.32 

5 69 

0.14 

23.25 

2.47 

0.03 

26 28 

2.55 

0.03 

23.60 

2-26 

0 08 

23.19 

6.67 

0.30 

27.31 

5.46 

0.13 

24.25 

2.51 

0.03 

27 28 

2.46 

0.03 

24.61 

1.96 

0.07 

24.19 

7.08 

0.31 

28.31 

5.46 

0.13 

25 24 

2.49 

0.03 

28.28 

2.47 

0.03 

25 63 

2.12 

0. OB 

25.20 

7.06 

0.31 

29.31 

5.22 

0.13 

26.24 

2.56 

0 03 

29.28 

2.55 

0 03 

26 65 

2.06 

0.08 

26 20 

5-94 

0.28 

30 31 

5.53 

0.13 

27.24 

2.57 

0.03 

30.28 

2.43 

0.03 

27.67 

2.16 

0.08 

27.20 

7.14 

0.31 

31.31 

5.76 

0.14 

28.24 

2-58 

0.03 

31.27 

2.51 

0.03 

28 69 

2.17 

0 08 

28.20 

7.57 

0 32 

32.30 

5.35 

0.13 

29.24 

2.57 

0.03 

32 27 

2.47 

0.03 

29.71 

2.24 

0.08 

29.21 

7 85 

0.33 

33.30 

5.10 

0.13 

30.24 

2.60 

0-03 

33.27 

2 51 

0-03 

30 72 

2.12 

0.08 

30.21 

7.39 

0.32 

34.30 

5 06 

0.13 

31.24 

2.57 

0.03 

34.27 

2.52 

0.03 

31.74 

2.08 

0 08 

31 21 

7 41 

0 32 

35.30 

5.64 

0.13 

32.24 

2.63 

0.03 

35-27 

2.52 

0.03 

32.76 

2 20 

0.08 

32 21 

7.09 

0.31 

36.29 

5.78 

0.14 

33.24 

2-60 

0.03 

36.27 

2 46 

0.03 

33 78 

2 37 

0.08 

33-22 

7 07 

0.31 

37.29 

6.41 

0.14 

34.23 

2.62 

0.03 

37.27 

2.52 

0.03 

34.80 

2.47 

0.08 

34.22 

7.45 

0.32 

38.29 

6.24 

0. 14 

35 23 

2-59 

0.03 

38.26 

2-56 

0.03 

35 82 

2.49 

0.08 

35.22 

8.34 

0.34 

39.29 

6.52 

0.15 

36.23 

2.60 

0.03 

39.26 

2.55 

0.03 

36-83 

2.76 

0.09 

36.23 

7. 12 

0.31 

40.29 

6-59 

0.15 

37.23 

2.64 

0.03 

40 26 

2 72 

0.03 

37 85 

2.64 

0 09 

37.23 

6 48 

0.30 

41 28 

6.78 

0.15 

38.23 

2.67 

0.03 

41 26 

2.79 

0.03 

38.87 

2.66 

0.09 

38.23 

7.27 

0.32 

42.28 

6.79 

0.15 

39.23 

2.77 

0.03 

42.26 

2.87 

0.03 

39.89 

2 64 

0.08 

39.23 

6.06 

0.29 

43.28 

7.20 

0.15 

40 23 

2.89 

0.03 

43.26 

2.93 

0.03 

40 91 

2.61 

0 08 

40 24 

6 63 

0 31 

44.28 

7.39 

0.15 

41.23 

2-97 

0.03 

44.25 

2.75 

0.03 

41 92 

2.83 

0.09 

41.24 

9.86 

0.37 

45.28 

6.65 

0.15 

42-22 

3 07 

0.03 

45.25 

2.73 

0.03 

42.94 

2.62 

0.08 

42.24 

9.73 

0.36 

46 27 

6.95 

0.15 

43.22 

3.12 

0.03 

46.25 

2.81 

0.03 

43.96 

2.63 

0 08 

43.25 

8.11 

0.33 

47.27 

6.51 

0.15 

44 22 

3.07 

0.03 

47.25 

2.48 

0 03 

44 98 

2 60 

0.08 

44.25 

8.89 

0.35 

48.27 

5.65 

0.14 

45.22 

3.01 

0.03 

48 25 

2.52 

0.03 

46.00 

2 21 

0.08 

45 25 

6.93 

0.31 

49.27 

6.15 

0.14 

46.22 

3.04 

0.03 

49.25 

2.38 

0.03 

47.02 

2 02 

0.07 

46 25 

7.38 

0.32 

50.26 

5 83 

0.14 

47.22 

2.71 

0.03 

50 24 

2.29 

0.03 

48.03 

2 27 

0-08 

47.26 

6 87 

0.31 

51.26 

5-27 

0. 13 

48.22 

2.81 

0.03 

51.24 

2.26 

0 03 

49.05 

1.96 

0.07 

40.26 

6 50 

0.30 

52.26 

5.40 

0.13 

49.22 

2.68 

0 03 

52.24 

2.03 

0.03 

50.07 

2.13 

0. 06 

49.26 

5.92 

0.28 

53 26 

5.37 

0.13 

50.21 

2.33 

0.03 

53.24 

2.36 

0.03 

51.09 

1 90 

0 07 

50.27 

5.82 

0 28 

54 26 

4.46 

0.12 

51.21 

2 51 

0.03 

54 24 

2 91 

0.03 

52.11 

1.93 

0 07 

51 27 

5.39 

0 27 

55 25 

5-85 

0.14 

52 21 

2 26 

0 03 

55 24 

4.03 

0.04 

53 12 

1 99 

0.07 

52.27 

6 67 

0.30 

56.25 

2.21 

0.08 

53 21 

2.68 

0.03 

56.23 

2.44 

0.03 

54 14 

2 58 

0 08 

53.27 

5.31 

0.27 

57.25 

3.56 

0.11 

54.21 

3.16 

0.03 

57.23 

2 36 

0.03 

55-16 

1.35 

0.06 

54.28 

3.91 

0.23 

58.25 

5.49 

0. 13 

55 21 

4.78 

0.04 

58.23 

1-48 

0 02 

56.18 

2 13 

0 08 

55 28 

5 41 

0.27 

59.24 

2 20 

0.08 

56 21 

2.11 

0.03 

59 23 

0.78 

0.02 

57.20 

1.58 

0.07 

56 28 

4 16 

0.24 

6C.14 

10.32 

0.20 

57.21 

2.96 

0.03 

60 13 

3.24 

0 04 

58.22 

1 37 

0 06 

57.28 

4.16 

0.24 

0.0 

0.0 

o o 

58 21 

2.62 

0.03 

0.0 

0.0 

0.0 

59.16 

2.14 

0.08 

58.29 

11.758 

0.401 

0.0 

0.0 

0.0 

59.20 

0.802 

0.016 

0 0 

0 0 

0.0 

0.0 

0 0 

0.0 

59.29 

7 569 

0.322 

0.0 

0.0 

0.0 

60 05 

5 528 

0 051 

0 0 

0.0 

0 0 

0.0 

0 0 

0.0 

60.12 

20 398 

0.655 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 



36 


Table 12 (Coni' d ) 

PROTON FROM A = 54 80MBARDE0 BY 62 MEV PROTONS . 


45 DEG - RON 7000 


ENERGY 

SIGMA 

ERROR 

<M£V> 

(MB/SR- 

-MEV ) 

l 88 

4.12 

0 09 

2.28 

6 40 

0.12 

2.68 

8 74 

0 14 

3 08 

10.58 

0.15 

3.48 

15.24 

0.18 

3.88 

15 55 

0.18 

4 28 

16.71 

0.19 

4 68 

16.78 

0.19 

5 08 

16.21 

0.19 

5 48 

15.65 

0.1S 

5.88 

14.60 

0.18 

6 28 

13 98 

0.17 

6.68 

13 04 

0.17 

7.39 

11 25 

0.10 

8 39 

9.12 

0.09 

9 39 

7.65 

0.08 

10 39 

5-U 

0.07 

11 39 

4.15 

0.06 

12 39 

3.43 

0.05 

13 39 

3 13 

0.05 

14.40 

2.72 

0.05 

15.40 

2.60 

0.05 

16 40 

2.41 

0.05 

17 40 

2.30 

0.04 

18.40 

2.14 

0.04 

19.40 

2.25 

0.04 

20 40 

2.13 

0.04 

21.40 

2 15 

0.04 

22.41 

2.11 

0.04 

23 41 

2 10 

0.04 

24.41 

2.00 

0.04 

25.41 

1.98 

0-04 

26 41 

2 02 

0.04 

27.41 

2.019 

0 042 

28.41 

1.956 

0.041 

29.42 

2.017 

0.042 

30.42 

2.017 

0.042 

31.42 

1.932 

0.041 

32-42 

1.862 

0.040 

33.42 

1.858 

0.040 

34.42 

1.797 

0-040 

35.42 

1.762 

0-039 

36.43 

1.739 

0.039 

37 43 

1.717 

0.039 

33.43 

1 741 

0.039 

39.43 

1 736 

0.039 

40.43 

1.790 

0.040 

41.43 

1.809 

0.040 

42-43 

1.751 

0.039 

43-44 

1 809 

0.040 

44.44 

1 654 

0.038 

45.44 

1 602 

0.037 

46.44 

1 475 

0 036 

47.44 

1.472 

0.036 

48.44 

1.293 

0.034 

49.44 

1 302 

0.034 

50.45 

1.224 

0.033 

51.45 

1-180 

0 032 

52.45 

1.018 

0.030 

53.45 

1 556 

0.037 

54.45 

0.861 

0.027 

55.45 

1.096 

0.031 

56.45 

0.586 

0.023 

57.46 

1 429 

0.035 

58.46 

1.418 

0.035 

59.03 

1.086 

0.079 


47 DEG - RUN 5042 


ENERGY 

SIGMA 

ERROR 

(MEV) 

IM3/SR- 

-MEV) 

2.33 

6 92 

0.10 

2.73 

9 00 

0-11 

3.13 

12-58 

0 13 

3.53 

13.86 

0*14 

3.93 

14.55 

0.14 

4.33 

15-07 

0.15 

4.73 

15.08 

0.15 

5.13 

14.65 

0 14 

5-53 

13-91 

0.14 

5.93 

13.21 

0.14 

6*33 

12 38 

0 13 

6.73 

11-39 

0.13 

7 43 

9.56 

0.07 

8.44 

8.02 

0.07 

9 44 

6-07 

0.06 

10.44 

4 33 

0.05 

11.44 

3 40 

0 04 

12.44 

2.90 

0.04 

13.44 

2.56 

0.04 

14.44 

2.38 

0.04 

15.44 

2.18 

0.04 

16.44 

1.99 

0.03 

17.45 

1.92 

0.03 

18.45 

1.87 

0.03 

19.45 

1 86 

0.03 

20.45 

1.84 

0.03 

21.45 

L.84 

0.03 

22.45 

1.81 

0.03 

23.45 

1.79 

0.03 

24.45 

1.76 

0.03 

25.46 

1.78 

0*03 

26.46 

1.82 

0*03 

27.46 

1.74 

0.03 

28.46 

1-754 

0.032 

29.46 

1 709 

0.031 

30.46 

1.703 

0.031 

31.46 

1.638 

0.030 

32.46 

1.678 

0-031 

33.47 

1.634 

0.030 

34 47 

1.635 

0.030 

35.47 

1.536 

0.029 

36.47 

1-567 

0.030 

37.47 

1 546 

0.030 

38.47 

1.498 

0.029 

39.47 

1.500 

0.029 

40.47 

1-475 

0 029 

41 47 

1 536 

0.029 

42.48 

1.508 

0.029 

43.48 

1.522 

0.029 

44.48 

1.432 

0.028 

45.48 

1 448 

0.029 

46.48 

1.307 

0 027 

47 48 

1.282 

0.027 

48.48 

1.278 

0 027 

49.48 

l 124 

0 025 

50.49 

1.125 

0.025 

51.49 

0.9 86 

0 024 

52 49 

0.9 59 

0 023 

53.49 

1.007 

0.024 

54.49 

1.233 

0 026 

55.49 

0.708 

0.020 

56.49 

0 773 

0.021 

57.49 

0.612 

0.019 

58 50 

0.793 

0.021 

59.45 

1.226 

0.028 

0.0 

0.0 

0.0 


50 OEG - RUN 5010 


ENERGY 

SIGMA 

ERROR 

IHEV) 

( MB/SR-MEV) 

3.82 

14.14 

0 14 

4.22 

14.60 

0.14 

4 62 

15.05 

0 14 

5 02 

14.63 

0.14 

5.42 

14 09 

0 L4 

5 82 

13.32 

0 13 

6.22 

12 52 

0.13 

6.61 

11.50 

0.12 

7.31 

9.78 

0 07 

6 31 

7.87 

0-06 

9-31 

6.24 

0.06 

10 31 

4.27 

0.05 

11 31 

3 44 

0 04 

12.31 

2.94 

0.04 

13-30 

2.51 

0.04 

14.30 

2.34 

0 04 

15.30 

2.15 

0.03 

16 30 

2.03 

0.03 

17 30 

1.96 

0-03 

18.30 

1.79 

0.03 

19 29 

1.60 

0.03 

20.29 

1.70 

0 03 

21 29 

1 72 

0.03 

22 29 

1.73 

0.03 

23.29 

1.66 

0.03 

24 29 

1 71 

0.03 

25.29 

1.67 

0.03 

26.28 

1 69 

0.03 

27.28 

1-63 

0.03 

28 28 

1 57 

0.03 

29.28 

1 57 

0 03 

30.28 

1 57 

0.03 

31.28 

1-55 

0*03 

32.27 

1.540 

0 028 

33-27 

1 461 

0 028 

34-27 

1.461 

0 028 

35*27 

1 411 

0 027 

36 27 

1.416 

0*027 

37.27 

1.368 

0.027 

38 27 

1.307 

0.026 

39.26 

1.403 

0 027 

40-26 

1.336 

0.027 

41.26 

1.323 

0.026 

42.26 

1.266 

0.026 

43.26 

1.310 

0 026 

44.26 

1.265 

0.026 

45.25 

1-223 

0 025 

46 25 

1.150 

0 025 

47.25 

1.147 

0 025 

48.25 

1.120 

0-024 

49 25 

0.930 

0-022 

50.25 

1.058 

0.024 

51.24 

0.828 

0.021 

52.24 

0.851 

0 021 

53.24 

0.789 

0 020 

54.24 

1.275 

0.026 

55.24 

0.517 

0.016 

56.24 

0.772 

0.020 

57 24 

0.336 

0.013 

58 23 

0.735 

0.020 

59-23 

0.766 

0.020 

59 86 

0*074 

0 012 

0.0 

0*0 

0.0 

0.0 

0*0 

0.0 

o.o 

0.0 

0.0 

o.o 

0.0 

0.0 


55 DEG - RUN 4025 


ENERGY 

SIGMA 

ERROR 

(HEV) 

IMB/SR-HEV) 

2.16 

5.82 

0 14 

2 57 

7.97 

0.17 

2.98 

11 67 

0.20 

3.39 

13.95 

0.22 

3 79 

14 65 

0 23 

4 20 

15.18 

0.23 

4.61 

14.46 

0 23 

5 02 

14*93 

0.23 

5 42 

13 92 

0.22 

5.83 

12. 88 

0.21 

6 24 

12.30 

0.21 

6*65 

11.81 

0.20 

7 36 

10.32 

0.12 

8 38 

8.99 

0.11 

9 39 

5.40 

0.09 

10*41 

3.78 

0.07 

11*43 

3.20 

0 07 

12.45 

2.48 

0.06 

13.47 

2.18 

0.06 

14.49 

2 01 

0.05 

15*51 

1.93 

0.05 

16.52 

1.70 

0.05 

17.54 

1.57 

0.05 

18.56 

1 60 

0.05 

19.58 

1-52 

0.05 

20 60 

1.48 

0.05 

21.62 

i-53 

0.05 

22 63 

1.35 

0 04 

23-65 

1.33 

0.04 

24.67 

1 40 

0.04 

25-69 

1.34 

0.04 

26.71 

1.37 

0 04 

27.73 

1.29 

0.04 

28 74 

1 258 

0.042 

29.76 

1 216 

0 041 

30.78 

1.232 

0.042 

31.80 

1.255 

0 042 

32.82 

1-187 

0.041 

33-84 

l 181 

0.041 

34.85 

1.220 

0.041 

35-87 

1.093 

0.039 

36.89 

1.202 

0.041 

37.91 

1.084 

0.039 

38.93 

1.017 

0.038 

39 95 

1.003 

0 038 

40.97 

1 043 

0.038 

41 98 

0.937 

0.0 36 

43.00 

0-917 

0.036 

44.02 

0.867 

0 035 

45 04 

0.866 

0.035 

46 06 

0.834 

0.034 

47 08 

0.717 

0.032 

48.09 

0.736 

0.032 

49.11 

0.695 

0 031 

50.13 

0.668 

0 031 

51.15 

0 583 

0 029 

52-17 

0-601 

0.029 

53 19 

0.643 

0 0 30 

54.20 

0 585 

0.029 

55.22 

0 504 

0.027 

56 24 

0 332 

0.022 

57.26 

0 388 

0.023 

58 28 

0 258 

0.019 

58.99 

0 764 

0 052 

0.0 

0.0 

0.0 

0.0 

0.0 

0 0 


60 DEG - RUN 5043 


ENERGY 

SIGMA 

ERROR 

(HEV) 

(MB/SR- 

-MEV) 

2.33 

6 76 

0.09 

2 73 

9 00 

0.11 

3 13 

13.37 

0 13 

3.53 

13.46 

0. 13 

3 93 

14.20 

0.14 

4.33 

14.55 

0. 14 

4 73 

14.33 

0 14 

5 13 

14.08 

0. 14 

5 53 

13 28 

0* 13 

5 93 

12.19 

0 13 

6 33 

11-47 

0. 12 

6-73 

10-53 

0. 12 

7 43 

8.77 

0 07 

8 43 

7.33 

0 06 

9.43 

5 28 

0.05 

10.43 

3 79 

0.04 

11.43 

3 04 

0 C4 

12 43 

2.55 

0.04 

13.43 

2.25 

0.03 

14.43 

1.92 

0.03 

15.43 

1 86 

0 03 

16 43 

1.64 

0 03 

17.44 

1.54 

0.03 

18.44 

1.52 

0.03 

19.44 

1 45 

0.03 

20 44 

1 40 

0.03 

21.44 

l 38 

0.03 

22.44 

1.34 

0.03 

23 44 

1 37 

0.03 

24 44 

1.30 

0.03 

25.44 

1.23 

0.03 

26 44 

1 25 

0.03 

27.44 

1.21 

0.03 

28.44 

1.166 

0.025 

29 44 

1.157 

0.025 

30 44 

1 096 

0.024 

31 44 

I 093 

0.024 

32.44 

1.098 

0 024 

33.45 

1 009 

0.023 

34 45 

1.012 

0 023 

35.45 

0 985 

0.023 

36.45 

0.960 

0 023 

37.45 

0.922 

0 022 

38 45 

0.884 

0.022 

39 45 

0.877 

0 022 

40.45 

0.864 

0 021 

41 45 

0.828 

0.021 

42 45 

0.822 

0 021 

43.45 

0*7»9 

0.020 

44.45 

0.766 

0 020 

45 45 

0 708 

0 019 

46 45 

0.662 

0.019 

47.45 

0.643 

0.018 

48 45 

0.579 

0 018 

49.45 

0.578 

O.OIB 

50.46 

0.539 

0.017 

51.46 

0.440 

0 015 

52.46 

0 454 

0.016 

53.46 

0 488 

0.016 

54.46 

0.517 

0.017 

55.46 

0 427 

0.015 

56.46 

0.240 

0 Oil 

57.46 

0.310 

0.013 

58 46 

0 105 

0.007 

59.46 

0.400 

0.015 

59.99 

0 051 

0. 023 
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Table 12 (Cont f d ) 

PROTON FROM A = 54 BOMBARDED BY 62 HEV. PROTONS 


65 DEG 

“ RUN 

5011 

70 DEG 

- RUN 

5044 

75 OEG 

- RUN 

7100 

80 OEG - RUN 

5012 

90 DEG 

- RUN 

4010 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ER ROR 

{ HEV I 

IHB/SR 

-MEV) 

(MEV) 

IHB/SR 

-MEVJ 

i MEVJ 

(MB/SR 

-HEV) 

(MEV) 

I MB/SR 

-HEV) 

(MEV) 

(H6/SR 

-HEV) 

3.82 

13.97 

0-08 

1 78 

4.06 

0.08 

3.92 

15.02 

O-ll 

3.83 

13.94 

0.07 

3.88 

14.59 

0.06 

4 22 

14.45 

0.08 

2-18 

6.15 

0.10 

4 32 

15.48 

0.11 

4.23 

14.25 

0.07 

4.28 

14 76 

0.06 

4.62 

14.38 

0.08 

2.58 

8.24 

0.12 

4.72 

15 40 

0.11 

4 63 

14.21 

0.07 

4 68 

14.35 

0.06 

5.32 

14 15 

0.08 

2 98 

11.44 

0.14 

5- 12 

14.89 

0.11 

5.03 

13.73 

0.07 

5.08 

13.75 

0.06 

5.42 

13.34 

0.08 

3.38 

14.52 

0.16 

5.52 

14.17 

0.11 

5 43 

13.09 

0.07 

5.48 

12.89 

0.06 

5.82 

12.47 

0.07 

3.78 

13.53 

0.15 

5.92 

13 26 

0 10 

5 83 

11.98 

0.06 

5.88 

11.85 

0.06 

6.22 

11.66 

0.07 

4.18 

14.06 

0.16 

6 31 

11.87 

0.10 

6.23 

11.06 

0.06 

6.28 

10 94 

0.06 

6.62 

10.61 

0.07 

4.58 

13.85 

0.16 

6.71 

11.08 

0 09 

6.63 

10 08 

0 06 

6.68 

10 12 

0.05 

7.32 

9.04 

0.04 

4 98 

13 64 

0.16 

7 41 

9 17 

0 05 

7.33 

8.38 

0.03 

7.38 

8.37 

0.03 

8.32 

7 29 

0.04 

5 38 

13.11 

0.15 

8.41 

7.44 

0.05 

8.33 

6.73 

0.03 

8.38 

7.23 

0.03 

9.32 

5.773 

0.032 

5.78 

12.278 

0.148 

9.41 

5.975 

0.044 

9.33 

5.226 

0 026 

9.38 

3.674 

0.020 

10.32 

3-804 

0.026 

6.18 

11 214 

0 141 

10.41 

4 103 

0.036 

10.33 

3.373 

0.021 

10.38 

2.803 

0.018 

11.32 

2 993 

0.023 

6.58 

10.327 

0.135 

11.41 

3.174 

0.032 

11.33 

2.606 

0.019 

11.38 

2.332 

0 016 

12.32 

2.446 

0.021 

7.29 

8.749 

0.079 

12.41 

2.514 

0 029 

12.33 

2 121 

0.017 

12.38 

1.862 

0.014 

13.32 

2-119 

0 019 

8.29 

6.922 

0.070 

13.40 

2.123 

0.026 

13.33 

1.789 

0.015 

13.38 

1.551 

0.013 

14.32 

1.865 

0.018 

9.29 

5.320 

0.061 

14.40 

1.841 

0.024 

14.33 

1.553 

0.014 

14.38 

1.325 

0.012 

15.32 

1.686 

0.017 

10.29 

3 470 

0.050 

15 40 

1.687 

0 023 

15.33 

1 391 

0.014 

15.38 

1-170 

0.011 

16.32 

1-562 

0.017 

11.29 

2.772 

0.044 

16.40 

1.504 

0.022 

16-33 

1.249 

0 013 

16.38 

1-045 

0 oil 

17.32 

1.444 

0.016 

12.29 

2.288 

0.040 

17.40 

1 427 

0.022 

17.33 

1.136 

0.012 

17 38 

0.915 

0.010 

18.32 

1.381 

0.016 

13.29 

1.966 

0.037 

18.40 

1.320 

0.021 

18.33 

1.056 

0.012 

18.38 

0.849 

0.010 

19 32 

1.314 

0.015 

14 29 

1.712 

0.035 

19.39 

1.323 

0.021 

19.33 

1.013 

0.012 

19.38 

0 777 

0.009 

20.32 

1.288 

0.015 

15.30 

1.577 

0.033 

20.39 

1.170 

0-019 

20.33 

0.915 

0.011 

20.38 

0 720 

O.C09 

21.32 

1.244 

0.015 

16.30 

1.393 

0.031 

21.39 

1 112 

0.019 

21.33 

0.897 

0.011 

21.38 

0 667 

0-009 

22.32 

1.226 

O.OIS 

17.30 

1.340 

0.031 

22.39 

1.071 

0.019 

22.33 

0.856 

0.011 

22.38 

0.615 

0 008 

23.32 

1.187 

0.015 

18.30 

1.238 

0.030 

23.39 

1.017 

0.018 

23.33 

0.796 

0.010 

23.38 

0 578 

0.008 

24.32 

1.143 

0.014 

19.30 

1.213 

0 029 

24 39 

1.006 

0.018 

24.33 

0.771 

0.010 

24.38 

0.532 

0.008 

25 32 

l 113 

0.014 

20.30 

1.114 

0.028 

25.38 

0.929 

0.017 

25.33 

0.724 

0 010 

25-38 

0.495 

0.007 

26.32 

1.102 

0.014 

21.30 

1.106 

0.028 

26.38 

0.918 

0.017 

26.33 

0.691 

0.010 

26.38 

0 465 

0. 007 

27.32 

1.054 

0.014 

22-31 

1.058 

0 027 

27.38 

0.851 

0.017 

27.33 

0.667 

0.009 

27.38 

0.430 

0.007 

28.32 

1.011 

0.013 

23.31 

1-006 

0-027 

28.38 

0.828 

0.016 

28.33 

0 615 

0.009 

28.38 

0.406 

0.007 

29 32 

0.980 

0-013 

24.31 

1.008 

0.027 

29-38 

0.787 

0-016 

2 9 33 

0.578 

0.009 

29-38 

0.376 

0.006 

30 32 

0.964 

0 013 

25.31 

1.009 

0.027 

30.38 

0.754 

0.016 

30.33 

0.568 

0.009 

30.38 

0 344 

0.006 

31.31 

0.911 

0.013 

26.31 

0.896 

0.025 

31.37 

0.697 

0.015 

31.33 

0-529 

0.008 

31.38 

0.332 

0.006 

32.31 

0.900 

0.013 

27.31 

0.896 

0.025 

32 37 

0.681 

0.015 

32 33 

0 513 

0.008 

32.38 

0.310 

0.006 

33.31 

0 889 

0.013 

28.31 

0.840 

0.024 

33. 37 

0.662 

0 015 

33.33 

0-482 

0.008 

33.38 

0.281 

0.006 

34 31 

0 840 

0.012 

29.32 

0.819 

0.024 

34 37 

0.610 

0.014 

34.33 

0.467 

0.008 

34.38 

0 270 

0.005 

35.31 

0 826 

0.012 

30.32 

0.784 

0.024 

35 37 

0.591 

0 014 

35.33 

0.414 

0.007 

35 38 

0.250 

0.C05 

36.31 

0.763 

0.012 

31.32 

0.704 

0.022 

36.37 

0.561 

0.013 

36.33 

0.397 

0.007 

36.38 

0.230 

0.005 

37.31 

0.764 

0.012 

32.32 

0.727 

0.023 

37.37 

0.518 

0.013 

37 33 

0.387 

0.007 

37.38 

0.217 

0.005 

38.31 

0.707 

o.on 

33.32 

0.680 

0.022 

38 36 

0.525 

0 013 

38.33 

0-355 

0.007 

38.38 

0.199 

0.005 

39.31 

0.716 

0.011 

34.32 

0.643 

0.021 

39.36 

0.499 

0.013 

39.33 

0.348 

0.007 

39.38 

0.186 

0 005 

40.31 

0.706 

0.011 

35.32 

0.637 

0.021 

40.36 

0-470 

0-012 

40.33 

0.333 

0.007 

40.38 

0 177 

0. 004 

41.31 

0.667 

0.011 

36.33 

0-635 

0.021 

41 36 

0.446 

0 012 

41 33 

0.311 

0.006 

41.38 

0.165 

0 004 

42.31 

0.642 

0.011 

37.33 

0.575 

0.020 

42.36 

0.418 

0 012 

42 33 

0.305 

0,006 

42.38 

0 151 

0 004 

43 31 

0.632 

0.011 

38.33 

0.577 

0.020 

43.36 

0.406 

0 OIL 

43 33 

0.271 

0 006 

43.38 

0.132 

0* 004 

44.31 

0.605 

0.010 

39.33 

0.576 

0.020 

44 35 

0 383 

0.01 L 

44 33 

0.265 

0.006 

44.38 

0.116 

0.004 

45.31 

0.563 

0 010 

40.33 

0.498 

0.019 

45.35 

0.341 

o on 

45.33 

0-234 

0.006 

45.38 

0 112 

0.004 

46.31 

0.513 

0.010 

41.33 

0.534 

0.019 

46.35 

0.337 

0.010 

46.33 

0.223 

0.005 

46.38 

0.097 

0 003 

41.31 

0.525 

0.010 

42.33 

0.495 

0 019 

47 35 

0.283 

0 010 

47.33 

0.189 

0.005 

47 38 

0.076 

0.003 

48.31 

0.440 

0.009 

43.34 

0.459 

0.018 

48 35 

0.288 

0.010 

4 8.33 

0.170 

0.005 

48.38 

0.072 

0.003 

49.31 

0.465 

0 009 

44.34 

0.423 

0.017 

49.35 

0.276 

0.009 

49 33 

0.177 

0.005 

49.38 

0.058 

0 003 

50.31 

0 434 

0.009 

45.34 

0 421 

0.017 

50.34 

0 225 

0.009 

50.33 

0.151 

0.004 

50.39 

0.051 

0.00 2 

51.31 

0.370 

0.008 

46.34 

0.392 

0.017 

51.34 

0.202 

0.008 

51.33 

0.135 

0.004 

51.39 

0.047 

0.002 

52.31 

0.355 

0.008 

47.34 

0.365 

0.016 

52.34 

0.227 

0.009 

52.33 

0 128 

0.004 

52 39 

0 052 

0.002 

53.31 

0 371 

0.008 

48.34 

0.340 

0.016 

53 34 

0.224 

0.009 

53.33 

0.148 

0.004 

53.39 

0.025 

0.002 

54.31 

0.422 

0.009 

49.34 

0.348 

0.016 

54.34 

0.183 

0.008 

54 33 

0.072 

0.003 

54.39 

0.030 

0 002 

55.31 

0.316 

0.008 

50.35 

0.273 

0.014 

55.34 

0.103 

0.006 

55.33 

0.116 

0.004 

55.39 

0.024 

0 002 

56.31 

0.172 

0.006 

51.35 

0.265 

0.014 

56.33 

0.148 

0.007 

56.33 

0.075 

0.003 

56.39 

0.041 

0.002 

57.31 

0.250 

0.007 

52.35 

0.234 

0.013 

57.33 

0.058 

0 004 

57.33 

0.066 

0.003 

57.39 

0.051 

0.002 

58.31 

0.052 

0.003 

53.35 

0.285 

0.014 

57.96 

0.226 

0 017 

5 8.33 

0.066 

0.003 

57.94 

0-008 

0-003 

59 16 

0.435 

o on 

54.35 

0.276 

0.014 

0.0 

0.0 

0.0 

59.06 

0.019 

0.002 

0.0 

0 0 

0.0 

0.0 

0 0 

0.0 

55.35 

0.199 

0.012 

0.0 

0.0 

0.0 

0.0 

0 0 

0.0 

0.0 

0 0 

0 0 

0.0 

0.0 

0.0 

56.35 

0.090 

0.008 

0.0 

0.0 

0.0 

0 0 

0.0 

0.0 

0 0 

0 0 

0 0 

0.0 

0.0 

0 0 

57.36 

0.196 

0 012 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 0 

0.0 

0 0 

58.36 

0.093 

0.008 

0.0 

0.0 

0.0 

0.0 

0 0 

0.0 

0.0 

0 0 

0 0 

0.0 

0.0 

0.0 

59.08 

0.L89 

0.017 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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Table 12 (Cont'd ) 

PROTON FROM A = 54 BOMBAROED BY 62 MEV. PROTONS* 


100 DEG - RUN 

2070 

110 DEG 

1 - RUN 

5015 

120 DEG - RUN 

7002 

135 DEG - RUN 

4011 

160 OEG 

- RUN 

2067 

ENERGY 

SIGMA 

ERROR 

ENERGY 

S IGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

(MEV) 

IHB/SR 

-MEV) 

(MEV) 

(MB/SR 

-MEV) 

(MEV) 

I MB/SR 

-MEV) 

(MEV) 

IHB/SF 

-MEV) 

(MEV) 

(MB/SR 

-MEV) 

X* 96 

4.37 

0.11 

3.93 

13.57 

0.06 

1.88 

5.41 

0.07 

3.88 

14 42 

0-05 

1.67 

5.40 

0 13 

2.27 

6.96 

0.14 

4.33 

13.60 

0.06 

2. 28 

7.99 

0.09 

4.28 

14.17 

0.05 

2.07 

7.82 

0. 15 

2.67 

9.27 

0.16 

4-73 

13.25 

0.06 

2.68 

10.31 

0.10 

4.68 

13.51 

0.05 

2.47 

10.39 

0.17 

3.08 

11.18 

0.17 

5 14 

12.45 

0.06 

3.08 

13.55 

0.11 

5.08 

12.60 

0.05 

2 87 

12.55 

0. 19 

3.49 

16.44 

0.21 

5.54 

11.62 

0.06 

3 49 

14.42 

0.12 

5.48 

11 55 

0 05 

3 27 

18.04 

0.23 

3.90 

15.11 

0 20 

5.94 

10.57 

0.06 

3.89 

14.61 

0.12 

5-68 

10.37 

0.04 

3.67 

17.20 

0.22 

4.30 

14.90 

0.20 

6-34 

9.48 

0.05 

4.29 

14.36 

0.12 

6.26 

9.47 

0.04 

4 07 

15.48 

0.21 

4.71 

14.70 

0.20 

6.74 

8.49 

0.05 

4.69 

13.89 

0 u 

6.68 

8.55 

0.04 

4.47 

14.79 

0.21 

5.12 

14.17 

0.20 

7.44 

6*97 

0.03 

5.09 

13.21 

0 11 

7-38 

6-99 

0.02 

4.87 

13.83 

0.20 

5-52 

13 23 

0.19 

8.44 

5.48 

0.03 

5.49 

12.21 

o.u 

8.38 

5 92 

0.02 

5.27 

12.47 

0 19 

5.93 

11 93 

0.18 

9.44 

4.11 

0.02 

5.89 

11.15 

0 10 

9.38 

3 00 

0.02 

5.67 

11.10 

0.18 

6-34 

10.61 

0-17 

10.45 

2.59 

0.02 

6.29 

10.02 

0.10 

10.38 

2-21 

0.01 

6.07 

10.10 

0 17 

6.75 

9.43 

0.16 

11.45 

1.94 

0.02 

6.70 

8.85 

0.09 

11-38 

1-74 

0.01 

6.47 

8.73 

0 16 

7.46 

8.01 

0.09 

12.45 

1-57 

0.01 

7.40 

7.26 

0.05 

12.38 

1-38 

0.01 

7.17 

7.37 

0.09 

8.48 

6.50 

O.OB 

13.45 

1.24 

0.01 

8.40 

5.53 

0.05 

13.38 

1.10 

0.01 

8-17 

5.55 

0 08 

9.50 

4 16 

0.07 

14.45 

1.06 

0.01 

9.40 

4.43 

0.04 

14.38 

0.90 

0-01 

9.17 

3.62 

0.07 

10.51 

2.75 

0.05 

15.46 

0.92 

0.01 

10.41 

2-78 

0.03 

15.38 

0.76 

O.Oi 

10 17 

2.58 

0 05 

11.53 

2.32 

0.05 

16.46 

0.79 

0 01 

11.41 

2.01 

0.03 

16 38 

0.65 

0-01 

11.17 

1.95 

0.05 

12.55 

1.88 

0.04 

17 46 

0.70 

0.01 

12.41 

1.60 

0.02 

17-39 

0 55 

0.01 

12 17 

1.55 

0.04 

13.57 

1.47 

0.04 

18.46 

0.63 

0.01 

13.42 

1.27 

0.02 

18-39 

0.49 

0.01 

13.17 

1.23 

0-04 

14.59 

1.25 

0.04 

19.46 

0.58 

0.01 

14.42 

1.06 

0.02 

19.39 

0.42 

0 01 

14.17 

1.04 

0 03 

15.61 

1.10 

0.03 

20.47 

0.50 

0 01 

15.42 

0.90 

0.02 

20.39 

0.36 

0.01 

15.17 

0 88 

0-03 

16.63 

0.91 

0.03 

21.47 

0.45 

0.01 

16.42 

0.60 

0.02 

21.39 

0.33 

0 01 

16.17 

0.69 

0.03 

17.64 

0.86 

0.03 

22.47 

0.41 

o.oi 

17.43 

0.68 

0.02 

22-39 

0.29 

0 00 

17.17 

0.62 

0.03 

18-66 

0 801 

0.029 

23.47 

0.388 

0.007 

18.43 

0.565 

0.015 

23.39 

0.260 

0.004 

18.17 

0.505 

0.024 

19.68 

0.720 

0.028 

24.47 

0.346 

0.006 

19.43 

0.557 

0.014 

24 39 

0.225 

0.004 

19.17 

0.495 

0.024 

20 70 

0.631 

0.026 

25.48 

0.315 

0.006 

20.44 

0.471 

0.013 

25 39 

0.205 

0.004 

20.17 

0.441 

0-023 

21.72 

0.570 

0.025 

26.48 

0.285 

0.006 

21.44 

0.418 

0.013 

26.39 

0.188 

0.004 

21 17 

0.338 

0.020 

22.74 

0.533 

0.024 

27.48 

0.269 

0.006 

22-44 

0.410 

0.012 

27.39 

0.158 

0-003 

22.17 

0.330 

0 020 

23.75 

0.494 

0 023 

28.48 

0.238 

0 005 

23.45 

0.362 

0.012 

28.39 

0 141 

0 003 

23.17 

0.268 

0.018 

24.77 

0.458 

0.022 

29.48 

0.222 

0.005 

24.45 

0.306 

0.011 

29.39 

0.120 

0 003 

24.17 

0.270 

0.018 

25.79 

0.387 

0.020 

30.49 

0 195 

0.005 

25.45 

0.286 

0 010 

30.39 

0.115 

0.003 

25.17 

0.170 

0.014 

26.81 

0.408 

0.021 

31.49 

0.178 

0.005 

26.45 

0.254 

0.010 

31 39 

0.098 

0.003 

26.17 

0.172 

0 014 

27.83 

0.318 

0.018 

32.49 

0.160 

0.004 

27.46 

0.222 

0.009 

32.39 

0.090 

0 003 

27.17 

0.186 

0.015 

2**85 

0 295 

0.018 

33-49 

0.145 

0.004 

28.46 

0.208 

0.009 

33.40 

0.080 

0.002 

28-17 

0.152 

0.013 

29.66 

0.315 

0.018 

34.49 

0.134 

0.004 

29.46 

0.160 

0.008 

34.40 

0.069 

0.002 

29.17 

0.137 

0 013 

30.88 

0.259 

0.017 

35.50 

0 123 

0.004 

30.47 

0.164 

0.008 

35 40 

0 060 

0.002 

30.17 

0.113 

0 012 

31.90 

0.227 

0-016 

36.50 

0.107 

0.004 

31.47 

0.146 

0.007 

36.40 

0.054 

0.002 

31.17 

0.101 

0 Oil 

32.92 

0.248 

0 016 

37.50 

0 101 

0.003 

32.47 

0.122 

0.007 

37.40 

0.046 

0.002 

32.17 

0.072 

0 009 

33.94 

0.197 

0-015 

38-50 

0.086 

0-003 

33.48 

0.099 

0.006 

38.40 

0.041 

0.002 

33-17 

0.083 

0 010 

34.96 

0.184 

0.014 

39.50 

0.073 

0.003 

34 48 

0.089 

0.006 

39.40 

0.037 

0.002 

34.17 

0.068 

0.009 

35.97 

0.160 

0.013 

40.51 

0.068 

0.003 

35.48 

0.095 

0.006 

40.40 

0.031 

0.002 

35 17 

0.074 

0.009 

36.99 

0.155 

0 013 

41.51 

0 062 

0-003 

36.48 

0.085 

0.006 

41.40 

0.025 

0.001 

36.17 

0-044 

0.007 

38.01 

0.137 

0.012 

42.51 

0.057 

0.003 

37.49 

0.073 

0.005 

42 40 

0.021 

0 001 

37.17 

0.046 

0.007 

39.03 

0.137 

0.012 

43.51 

0.052 

0.002 

38.49 

0.064 

0.005 

43.40 

0.018 

0.001 

38.17 

0.036 

0 007 

40.05 

0.107 

0 Oil 

44.51 

0.042 

0.002 

39.49 

0 055 

0.005 

44.40 

0.016 

0.001 

39.17 

0.024 

0 005 

41.07 

0.117 

0.011 

45.52 

0.038 

0.002 

40.50 

0.048 

0.004 

45.40 

0.013 

0.001 

40.17 

0.020 

o.oos 

42.09 

0.087 

0.010 

46.52 

0.030 

0.002 

41.50 

0.043 

0.004 

46.40 

0.009 

0.001 

41.17 

0.016 

0 005 

43.10 

0.075 

0.009 

47.52 

0.026 

0.002 

42.50 

0.040 

0.004 

47.40 

0.008 

0.001 

42 17 

0.019 

0.005 

44.12 

0 085 

0.010 

48.52 

0.026 

0.002 

43.51 

0.042 

0.004 

48.40 

0.006 

0.001 

43.17 

0.018 

0 005 

45.14 

0.063 

0.008 

49.52 

0.023 

0.002 

44.51 

0.032 

0.003 

49.40 

0.006 

0.001 

44 17 

0.012 

0.004 

46.16 

0.057 

0 008 

50.53 

0.019 

0.002 

45.51 

0.018 

0.003 

50.41 

0.005 

0.001 

45.17 

0.007 

0.003 

47.18 

0 051 

0 007 

51.53 

0.021 

0.002 

46 51 

0.026 

0.003 

51.41 

0.005 

0.001 

46.17 

0 009 

0.003 

48.20 

0.037 

0.006 

52.53 

0.016 

0.001 

47.52 

0.018 

0.003 

52 41 

0.003 

0.000 

47.17 

0.004 

0 002 

49.21 

0.032 

0.006 

53.53 

0.009 

0 001 

48.52 

0 015 

0 002 

53.41 

0.002 

0.000 

48.17 

0.008 

0.003 

50.23 

0.036 

0.006 

54.53 

0.013 

0.001 

49.52 

0.015 

0.002 

54.41 

0.002 

0.000 

49 17 

0 002 

0 002 

51.25 

0.035 

0.006 

55-54 

0.011 

0.001 

50.53 

0.012 

0.002 

55.41 

0.001 

0.000 

50.17 

0.002 

0. 002 

52.27 

0.026 

0.005 

56.54 

0.003 

0.001 

51.53 

0.016 

0 002 

56.26 

0.003 

0 001 

51.17 

0.0 

0.0 

53.29 

0.026 

0.005 

57.51 

O.OLO 

0 001 

52.53 

0.009 

0.002 

0.0 

0.0 

0.0 

52 17 

0.001 

0 001 

54.31 

0-019 

0.004 

0.0 

0.0 

0-0 

53.54 

0 009 

0.002 

0.0 

0-0 

0.0 

53.17 

0.0 

0.0 

55.32 

0.014 

0-004 

0-0 

0.0 

0.0 

54.54 

0.012 

0.002 

0.0 

0.0 

0.0 

54.17 

0.0 

0.0 

56.34 

0.016 

0.004 

0.0 

0.0 

0.0 

55-54 

0.002 

0.001 

0.0 

0.0 

0.0 

55.17 

0.002 

0.002 

57.36 

0.007 

0.003 _ 

0-0 

0.0 

0.0 

56.52 

0.013 

0 002 

0.0 

0.0 

0.0 

55.85 

0 0 

0.0 

58.20 

0.015 

0.005 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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Table 13 

OeUTERCN FROM A - 54 BOMBARDED BY 62 NSV. PROTONS- 


12 DEG 

- RUN 

123 

15 DEG 

- RUN 

5016 

20 OEG 

- RUN 

4020 

27 DEG 

- RUN 

5020 

30 OEG 

- RUN 

5007 

ENERGY 

S I GMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

(MEV) 

( WSR 

“MEV) 

( MEV) 

( HB/5R 

~M£V) 

(MEV) 

(MB /SR 

-MEV) 

{ MEV) 

( MB/SR 

-MEVI 

i MEV) 

{ MB/SR 

-MEV) 

4*99 

0 185 

0.C79 

4 96 

0 380 

0 055 

5 07 

0 334 

0 031 

4 97 

0 330 

0 017 

4 77 

0 256 

0.015 

5*39 

0*317 

0 104 

5 36 

0 308 

0 050 

5.48 

0 303 

0 029 

5 37 

0*356 

0.017 

5 17 

0 304 

0.016 

5*79 

0*268 

0.099 

5 76 

0 519 

0 065 

5 88 

0 357 

0 032 

5*77 

0 356 

0.017 

5*57 

0 363 

0*018 

6 19 

0 502 

0 131 

6 16 

0 462 

0 061 

6 ?9 

0 445 

G.035 

6*17 

0.405 

9 OLS 

5 97 

0 366 

0 Old 

6*59 

0.457 

0 125 

6 56 

0 490 

0 C63 

6-70 

0.387 

0 033 

6 57 

0.399 

0 018 

6 37 

0*376 

0 018 

7 30 

0.339 

0 068 

7 26 

0 407 

0 036 

7 41 

<5 434 

0 022 

7 27 

0 437 

0-012 

6 76 

0 409 

0.019 

8 30 

0 448 

0 078 

8 26 

0 428 

C 037 

8.43 

0 378 

0 021 

8.27 

0 408 

0.012 

7.46 

0 425 

0.012 

9*30 

0*497 

0 082 

9.26 

0.415 

0 037 

9 45 

0 422 

0 022 

9 26 

Q 426 

0 012 

8 46 

0 411 

0.012 

10 30 

0 450 

0 C78 

10.25 

0 376 

0 035 

10 47 

0 4IS 

0 022 

10.26 

G.397 

0 012 

9 46 

0 383 

0 012 

11 31 

0*356 

0 070 

11 25 

0*377 

0 035 

11*49 

0 534 

0.025 

li 26 

0.380 

O.QU 

10 46 

0*359 

0 on 

12 31 

0*358 

0.070 

12 25 

0 553 

3.042 

12 51 

0 376 

0 021 

12 26 

0 421 

0.012 

11.46 

0.416 

0.012 

13 31 

0.356 

0 «70 

13 25 

0 461 

0 039 

13 52 

O 290 

0.018 

13 26 

0.373 

0-011 

12-46 

0.383 

0 012 

14 31 

0.462 

0 079 

14 24 

0.442 

0*038 

14.54 

0 309 

0 019 

14 26 

0 336 

0 Oil 

13 45 

0.360 

0 on 

15*32 

0 486 

0.081 

15 24 

0 395 

0*036 

15 56 

0 306 

0 019 

15 26 

0-333 

0.011 

14 45 

0*340 

0.01 1 

16 32 

0 374 

0 071 

16.24 

0.365 

0 034 

16 58 

0 328 

0 019 

16 26 

0 332 

0 Oil 

15.45 

0 322 

0 on 

17.32 

0.450 

0.078 

17 24 

0 423 

0.037 

17 60 

0 333 

0 019 

17.25 

0 338 

0 Oil 

16 45 

0 297 

0.010 

18 33 

0 448 

0.078 

18 24 

0 354 

0.034 

18 62 

0.315 

0 0X9 

lfl 25 

n 348 

0 Oil 

17 45 

0*313 

0.010 

19*33 

0 50* 

0.003 

19.23 

0*378 

0.035 

19 64 

9.336 

0*019 

19 25 

0.341 

0 Oil 

ia 45 

0 321 

0 Oil 

20*33 

0 3©6 

C 071 

20.23 

0*465 

0*039 

20 66 

0 347 

0*020 

20 25 

0 339 

0 on 

19*45 

0*340 

0.011 

21.33 

0 491 

0 C82 

21.23 

0 463 

0.039 

21 67 

0 319 

0.019 

21-25 

0 334 

0 Oil 

20 44 

0.327 

0 Oil 

22*34 

0 352 

0 069 

22 23 

0 415 

0 C37 

22 69 

0 38 i 

0 021 

22 25 

0 361 

0 Oil 

21 44 

0 339 

0 Oil 

23.34 

0 460 

0 079 

23 23 

0 495 

0 040 

23 71 

0.380 

0*021 

23*25 

9 338 

0 Oil 

22.44 

0.324 

0 Oil 

24.34 

0.430 

0 077 

24 22 

0 439 

C.038 

24. 73 

0.375 

0 021 

24*25 

0 357 

0-011 

23 44 

0 356 

0 on 

25 35 

0 453 

0 079 

25 22 

0 446 

0 033 

25 75 

0 379 

0 021 

25 24 

0 353 

0 Oil 

24.44 

0*321 

0 Oil 

26.35 

0 412 

0 075 

26 22 

0 452 

0 038 

26 77 

O 4C1 

0 021 

26 24 

0 344 

0 Oil 

25*44 

0 343 

0 Oil 

27.35 

0 409 

0.075 

27 22 

0 477 

0 039 

27 79 

€♦430 

0 022 

27 24 

0 375 

0 Oil 

26.44 

0.333 

0 Oil 

28.35 

0 555 

0 087 

28 22 

0 535 

0 042 

28 81 

9 413 

0 022 

28*24 

0.374 

0*011 

27.43 

0.332 

0 on 

29 36 

0.532 

0.085 

29*21 

0.584 

0*043 

29 83 

0 445 

0.022 

29 24 

0.352 

O.Oli 

28*43 

0 331 

O.QU 

33 36 

0 546 

0 086 

30*21 

0 518 

0 041 

30*84 

0 423 

0*022 

30.24 

0 361 

0 Oil 

29*43 

0.332 

a. on 

31 36 

0 566 

Q 088 

31 21 

0 560 

0 043 

31 86 

0 480 

0 023 

3i 24 

0 336 

0 on 

30.43 

0*327 

0. on 

32 37 

0 532 

0.085 

32*21 

0 611 

0 044 

32 88 

0 489 

0 024 

32 24 

0.329 

0 010 

31*43 

0*347 

0*011 

33 37 

0.553 

0 087 

33.20 

0 699 

0 048 

33 90 

0 492 

0.024 

33.24 

0.347 

0*011 

32,43 

0 319 

0 on 

34 37 

0*530 

C 085 

34.20 

0 646 

0.046 

34.92 

0 515 

0 024 

34 23 

0 341 

0 on 

33.42 

0 3?2 

0 on 

35 37 

0 688 

0.097 

35.20 

0.682 

0 047 

35 94 

0 636 

0 027 

35.23 

0 347 

0 Oil 

34.42 

0.315 

0.010 

36 38 

0 757 

0.102 

36.20 

0 712 

0.048 

36.96 

0-626 

0.027 

36 23 

0 373 

0.01L 

35.42 

0 327 

0 on 

37*38 

1*029 

0.119 

37 20 

0-734 

0.049 

37 98 

0 674 

0 028 

37 23 

0.352 

0 Oil 

36 42 

0 343 

0.01 1 

36*38 

0.708 

0 098 

38 19 

0 867 

0 C$3 

38 99 

0-757 

0 029 

38 23 

0 371 

0 on 

37 42 

0*340 

0 Oil 

39.38 

0.829 

0.106 

39 19 

0.843 

0.052 

40 01 

0.827 

0 031 

39 23 

0 409 

0.012 

38 42 

0*342 

0 oil 

40*39 

1.065 

0.121 

40.19 

l 065 

0 059 

41 03 

0 779 

0 030 

40 23 

0 435 

0.012 

39 42 

0 389 

0 012 

4i 39 

0 776 

0.103 

41 19 

0 729 

0.049 

42 05 

1.121 

0 036 

41 23 

0 365 

0 Oil 

40 41 

0.386 

0-012 

42*39 

1 314 

0*134 

42 19 

0.959 

0 056 

43 C7 

1 206 

0 037 

42 22 

0 439 

0 012 

41 41 

0 370 

0 Oil 

43 40 

L 724 

0 153 

43 18 

2 392 

0 088 

44 09 

0 662 

0 027 

43.22 

0 649 

0-015 

42.41 

0*560 

0.014 

44*40 

0 826 

Q.1C6 

44.18 

0 566 

0.043 

45 11 

1.83C 

0 046 

44.22 

0.285 

0 010 

43*41 

0*333 

0 Oil 

45.40 

1 450 

0 141 

45 18 

0.4 62 

0 039 

46 13 

1 783 

0 045 

45 22 

0-410 

0 012 

44.41 

0*222 

0.C09 

46 40 

2.967 

0 201 

46 18 

2 696 

0 093 

47 14 

U347 

0 039 

46.22 

1 463 

0.022 

45.41 

0.934 

0*018 

47.41 

1 229 

0.130 

47 17 

3 576 

0 107 

48 16 

0.408 

0 021 

47.22 

0 628 

0 014 

46 41 

0-822 

0 017 

43.41 

0 154 

0 046 

48 17 

0 127 

0 OZO 

49 18 

1*695 

C 044 

48 22 

0.093 

0 006 

47-40 

0.271 

0*010 

49 41 

0.236 

0 057 

49 17 

0 230 

0.027 

50 20 

1.610 

0 043 

49*22 

0-096 

0 006 

48*40 

0*086 

0.005 

50*42 

4.349 

0.244 

5G 17 

4 266 

0 117 

5i 22 

0 045 

0 007 

50 21 

I 960 

0*026 

49-40 

0 542 

0 014 

50 9? 

0 47 

0 25 

50 74 

0 0 

9*0 

51.86 

0 06 

3.02 

Si 16 

0-06 

0.00 

50.20 

2*09 

0 03 
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Kblc 13 {Cont'i ) 

OEURRCN FROM A = 5A BOMBARDED 8Y 62 MEV PROTONS. 


35 DEG 

- 

RUN 

402L 

45 DEG 

“ RUN 

700 0 

47 DEG 

- RUN 

5042 

50 OEG 

“ RUN 

5010 

55 OEG 

- RUN 

4024 

ENERGY 

SIGHA 

ERROR 

ENERGY 

Siam 

ERROR 

ENERGY 

SIGM 

ERROR 

ENERGY 

SIGHA 

ERROR 

ENERGY 

SIGH A 

ERROR 

tHEYJ 

i hs/sr-hsv i 

U'EV! 

tmr sr 

—HE VI 

JHEVI 

!m/$K 

-HBV) 

IREVi 

IH0/SR-KEV1 

|H£V* 

UMU/SR-HEV} 

5 07 

0. 

► 309 

0 04o 

4 83 

0 265 

* 024 

4 13 

a 249 

0.019 

4.97 

0.296 

0.020 

5.0? 

0 297 

0 016 

5 47 

0 

355 

0 049 

5 23 

0 382 

O.C29 

4 53 

0 240 

0 018 

5 37 

0*339 

0-021 

5 48 

0 334 

0-017 

5 38 

0 

494 

0 058 

5.63 

0 390 

0.029 

4 93 

0 260 

0.019 

5 77 

0.349 

0 021 

5.69 

0 330 

0 017 

6 29 

0 

479 

0 957 

6 03 

0 445 

0.031 

5 33 

0 326 

0-021 

6 17 

0.378 

0.022 

6 30 

0 358 

0 018 

8 59 

o. 

,433 

0 A 54 

6 43 

0.453 

0.031 

5.73 

0 297 

0.020 

6.56 

0.367 

0.022 

6 70 

0.359 

0 018 

7 41 

0 

438 

0.035 

7 13 

0 418 

0 019 

6 13 

0 354 

0 022 

7 26 

0,352 

0.014 

7*42 

0 392 

0.012 

8 43 

o. 

,379 

0.032 

8.14 

0.409 

0.019 

6 53 

0.350 

O 022 

8 26 

0 368 

0.014 

8-44 

0.326 

o on 

9*44 

0 

431 

0 034 

9 14 

0 395 

0 019 

7 23 

0 362 

0 014 

9 26 

0 332 

0 013 

9.46 

0-312 

0.010 

10.46 

0 

349 

3.031 

10.14 

0 403 

0 019 

8 23 

0 *45 

0 014 

1C 26 

0.304 

0 013 

10 48 

0*301 

0 010 

11 48 

0 

394 

0 033 

11.14 

0 363 

0 CIS 

9 24 

0.372 

0 015 

11 26 

0 311 

0.013 

11 50 

0.332 

0.011 

12.50 

0 

337 

0 034 

12.14 

0 344 

0.017 

10 24 

0 323 

0 014 

12.26 

0 375 

0.013 

12 52 

0 244 

0 C09 

13.52 

0 

285 

0 028 

13-14 

0 34^ 

0 017 

11 24 

0*325 

0 014 

13 25 

0 274 

0.012 

13 54 

0.202 

0 008 

14-53 

0 

277 

0 028 

14.14 

0.310 

0.016 

12 24 

G 318 

0 013 

14.25 

0.248 

0.01 1 

14 55 

0 190 

0 008 

15 55 

0 

292 

0 028 

15 15 

0 291 

0 016 

13 24 

0.284 

0 013 

15.25 

0.24G 

0*011 

15*5? 

0 135 

0 008 

16 57 

Q 

291 

0 028 

16 15 

C 259 

0 015 

14 24 

0 245 

0 012 

16 25 

0 224 

0 Oil 

16.59 

0 130 

0 C08 

17 59 

0 

250 

0 026 

17 15 

0 239 

0 014 

15.24 

0 253 

0 012 

17.25 

0-236 

O.Oil 

17.61 

0 171 

0 005 

IS 61 

0 

270 

0 027 

18 15 

0.275 

0 015 

16 24 

0 266 

0.012 

18 25 

0 196 

0-010 

18.63 

0.178 

0 005 

19.63 

0 

294 

C 028 

19 15 

0,231 

0.014 

17 25 

0.254 

0 012 

19.24 

C.224 

0.011 

19 65 

0* 173 

0 008 

20 64 

0 

283 

0 028 

20 15 

0,281 

0 016 

18 25 

0 251 

0 012 

20 24 

0*209 

0 010 

20 67 

0 159 

0 008 

21 66 

0 

.273 

0.027 

21 15 

0.265 

0.C15 

19.25 

0 217 

O-Oli 

21 24 

0.217 

o oil 

21-69 

0.170 

0 C08 

22 68 

0 

330 

0 030 

22 16 

0 259 

0 015 

20 25 

0,248 

0.012 

22 74 

0 200 

G.010 

22-71 

o 162 

Q.C07 

23 70 

0 

274 

0.027 

23-16 

0.244 

0 CIS 

21 25 

0.228 

c.ou 

23*24 

0.209 

0,010 

23 73 

0* 164 

0-C08 

24 72 

0 

259 

0 026 

24.16 

0 236 

0 014 

22 25 

0.202 

0 Oil 

24 24 

e 209 

0 010 

24 75 

0 165 

0*008 

25 74 

0 

314 

0 029 

25.16 

0.254 

0 015 

23.25 

0 231 

0 Oil 

25 24 

a. 216 

0 Oil 

25.77 

0 167 

0 cos 

26 75 

0 

280 

0 028 

26 16 

0.239 

0 014 

24.25 

0 220 

0 Oil 

26.23 

0.176 

0.010 

26.79 

0 154 

0 007 

27 77 

0 

297 

0 029 

27 16 

0.223 

0 014 

25 26 

0 248 

0. 012 

27 23 

0 208 

0 010 

27 8t 

0.167 

0 008 

28 79 

0 

268 

0.D27 

28.16 

0 237 

0 014 

26 26 

0 221 

0-011 

28 23 

0 201 

0.010 

28-83 

0.147 

0 CO 7 

29 B1 

0 

355 

0 031 

29 17 

0 248 

0 015 

27 26 

0 216 

o on 

29 23 

0 190 

0 010 

29 85 

0 156 

0 007 

30 83 

0 

330 

0 030 

30 17 

0 235 

0 014 

28 26 

0 217 

e.on 

30*23 

0*189 

0 010 

30 87 

0.158 

0 007 

31 84 

0 

296 

0.028 

31 17 

0 255 

O.OI5 

29.26 

0.201 

O.Qll 

31 23 

0 184 

0 010 

31 89 

0 143 

0.007 

32 86 

0 

269 

0 327 

32*17 

0 198 

0 013 

30 26 

O 201 

0.011 

32 22 

0 194 

0 010 

32 9i 

0.146 

0.007 

33 88 

0 

294 

0 028 

33.17 

0 233 

0 014 

31 26 

0 190 

0 010 

33 22 

0*165 

0 009 

33.93 

0.147 

0 007 

34.90 

0 

268 

0 027 

34.17 

0 174 

0 012 

32.26 

0.207 

0.011 

34.22 

0-181 

o aio 

34.95 

0- 140 

0 007 

35 92 

0 

321 

0 030 

35 17 

0 186 

0.013 

33 26 

0 183 

A *010 

35.22 

0 177 

0 010 

35 97 

0*145 

0 007 

36 94 

0 

337 

0 030 

36 18 

0,220 

0.C14 

34 27 

0.192 

0 010 

36.22 

0 178 

0 010 

36 99 

0 152 

0.007 

37 95 

0 

384 

0 032 

37.18 

0.182 

0.013 

35 27 

0 189 

0 010 

37.22 

0*163 

0,009 

38.01 

0 163 

0 CO 8 

38.97 

0 

.332 

Q 032 

30 18 

0.235 

0.014 

36 27 

0-187 

o.oio 

38. 22 

0.184 

0.010 

39 03 

0.160 

0-007 

39 99 

0 

365 

C.032 

39.1a 

0 223 

9 014 

37 27 

0 165 

0 010 

39 21 

0.175 

0 010 

40*04 

0 130 

0 007 

41.01 

0 

329 

0.030 

4 C 18 

0 201 

0.013 

38 27 

0.177 

0.010 

40.21 

0.156 

0.009 

41*06 

0.150 

0.007 

42 03 

o. 

.514 

0 038 

41 18 

0 256 

0 015 

39 27 

0 188 

0 010 

41.21 

0 155 

0 009 

42 03 

0.135 

0 027 

43-04 

0 

280 

0 028 

42.18 

0 142 

0 Oil 

40. 27 

0 157 

0*009 

42 21 

0*200 

0 CIO 

43.10 

0 116 

0.006 

44 06 

0 

403 

0 033 

43 19 

0 117 

0 010 

41 27 

0.183 

0 010 

43 21 

0.096 

0 007 

44 12 

0*291 

0.010 

45 08 

0 

,723 

0.044 

44 19 

0 442 

0 020 

42.28 

0 236 

0 012 

44 21 

0.095 

0 007 

45.14 

0 219 

0.009 

46 10 

0 

624 

0 041 

45 19 

0.426 

0.019 

43.28 

O.f 83 

0 007 

45.20 

0.366 

0.014 

46,14 

0 083 

0 005 

47 12 

0 

183 

C 022 

46 19 

0 127 

0 Oil 

44.28 

0 101 

0 008 

46.20 

0 319 

0 013 

47.13 

0.068 

0.005 

48*14 

0 , 

.232 

0 025 

47 19 

0.043 

0.007 

45 28 

0 391 

0 015 

4? 20 

0.035 

0 004 

48 20 

0 304 

0.010 

49.15 

1 

252 

0 059 

48 19 

0 558 

0 022 

46.28 

0.340 

C 014 

48 20 

0 047 

0.005 

49.22 

0 101 

0 006 

50 17 

0 

116 

0 018 

49.19 

0.190 

0 013 

47 28 

O 025 

0 004 

44.20 

0 554 

0 Oi7 

50-24 

0 0S2 

0.081 

51.19 

0 

022 

0 008 

5C.2G 

0.011 

0.003 

48 28 

0 A 50 

0.005 

49. SS 

0 005 

0 003 

51 03 

0 002 

0 CC1 

51.83 

0 

0 

0 0 

51 20 

0,004 

0 G02 

49.28 

0 599 

0*018 

0.0 

0 0 

0,0 

0.0 

0*0 

0.0 

0 0 

0 

0 

C 0 

51.87 

C.004 

0 003 

50 29 

o 021 

0.003 

0 0 

0 0 

0-0 

0 0 

0.0 

0 0 

0.0 

0 

0 

0 0 

0.0 

0.0 

0-0 

50 94 

0 002 

0 CO z 

0,0 

0 a 

0.0 

0.0 

0*0 

0.0 



kl 


Table 13 (Cont’d ) 

DEUTEKGN FftCM A * 54 BOMBARDED 8Y 62 MEV PROTONS * 


60 DEG 

- RUN 

5043 

65 DEG 

- RUN 

5011 

70 DEG 

- RUN 

5044 

75 OEG 

- RUN 

-4 

r~ 

O 

O 

80 DEG 

-* RUN 

5012 

nergy 

SXGHA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGHA 

ERROR 

ENERGY 

SIGHA 

ERROR 

ENERGY 

SIGHA 

ERROR 

CKEVI 

fHS/SR 

-HEY J 

CHEVJ 

(HS/SR-HEYl 


{MB/SR-HEV5 

IKEV) 

IH0/SR-HEV) 

1HEVJ 

(HB/SR 

-HEVJ 

Z 63 

0 058 

Q.GC9 

4 97 

0*288 

O.Cii 

2 83 

€.050 

0.009 

5,07 

0.309 

0*016 

5.03 

0.295 

0-010 

3 03 

0.086 

0 Oil 

5.37 

0.299 

0 012 

3-23 

C.G86 

0.012 

5 47 

0.303 

0.016 

5.43 

0 322 

0*010 

3*43 

0.129 

0.013 

5 77 

0 325 

0.012 

3 63 

0.142 

0.016 

5 87 

0.294 

0.015 

5-83 

0.316 

0.010 

3*03 

0.197 

0 016 

6*17 

0.326 

0.012 

4 03 

0.260 

0*021 

6.26 

0-324 

0.016 

6-23 

0 318 

0.010 

4*23 

0.280 

0.019 

6.57 

0.355 

0 013 

4 43 

0 260 

0 021 

6 66 

0 3U 

0 016 

6 63 

0 301 

0.010 

4*63 

0 243 

0-018 

7.27 

0 325 

0 C09 

4 83 

0.266 

0-022 

7-36 

0 319 

0 010 

7.33 

0.295 

0-006 

5*03 

0.299 

C.920 

8.27 

0.309 

0 007 

$ 23 

0.291 

0 023 

8.36 

0.283 

0.010 

8 33 

0*262 

0.006 

5*43 

0 324 

0.021 

9.27 

0.273 

0 007 

5.63 

0.331 

0 024 

9.36 

0.256 

0 009 

9.33 

0.233 

0.006 

5*83 

0.345 

0-021 

10-27 

0-254 

0 007 

6 03 

0.296 

0.023 

10.36 

0 252 

0 009 

10.33 

0.212 

0.005 

6 23 

0 327 

0-021 

11 27 

0.245 

0 007 

6.43 

0.350 

0 025 

11*36 

0.228 

0*009 

11-33 

0.216 

0.005 

6*63 

0.322 

0 021 

12 27 

0.260 

0.007 

7.13 

0 314 

0.015 

12 36 

0 214 

0 008 

12 33 

0.204 

0-005 

7*33 

0.310 

0*013 

13*27 

0-220 

0 006 

8 14 

G 287 

0.014 

13 35 

0 193 

0.008 

13.33 

0.162 

0 005 

8 33 

0.279 

0.012 

14 27 

0 186 

0.006 

9-14 

0*275 

0*014 

14 35 

Q.170 

0*007 

14.33 

0.148 

0-004 

9*33 

0 288 

0 012 

15 27 

0*168 

0.005 

10 14 

0.254 

0*013 

15.35 

0-150 

0 eo? 

15.33 

0.128 

0*004 

10*33 

G 257 

0 012 

16-27 

0.170 

0.006 

11*14 

0*22? 

0.013 

16.35 

0.141 

0.007 

16 33 

0*121 

0. CO 4 

11 33 

0*248 

g on 

17 27 

0 169 

0.006 

12.14 

0.218 

0.012 

17 35 

0.150 

0.007 

17.33 

0.114 

0-004 

12*33 

0 265 

0.012 

18 27 

0 159 

0 005 

13-14 

0.184 

O.OU 

18.35 

0.133 

0.007 

18.33 

0.119 

0.004 

13*33 

0.208 

o.ou 

19 27 

0.149 

0 005 

14-14 

0-173 

0 on 

19.34 

0.125 

C 006 

19.33 

0.107 

0.004 

14.33 

0 208 

0 on 

20.27 

0 148 

0 C05 

15 15 

0-155 

0 010 

20 34 

0-124 

0.C06 

20.33 

0-104 

0 004 

15*33 

0.201 

0 010 

21*27 

0 153 

0.005 

lt»- 15 

0.150 

a 010 

21.34 

0. 109 

O.OQ6 

21.33 

0.097 

0-004 

16*33 

0 190 

0.010 

22 27 

0.142 

0 005 

17.15 

0.156 

0 Oil 

22.34 

0 113 

0.006 

22.33 

0.097 

0.004 

17.34 

0.186 

0.010 

23.27 

0.141 

0.C05 

18 15 

0 131 

0.010 

23.34 

0 119 

0 006 

23 33 

0.091 

0.003 

18.34 

0.165 

0.QD9 

24 27 

0.137 

0-005 

19 15 

0 140 

0 010 

24 34 

0 105 

0 00 6 

24 33 

0-085 

0.003 

19*34 

0 179 

0 010 

25.27 

0.130 

0.005 

20 15 

0.121 

0.009 

25.33 

0 113 

0.006 

25 33 

0.084 

0.003 

20*34 

0.187 

0.013 

26.27 

0.123 

0.005 

21 15 

0.136 

0.010 

26 33 

0.104 

0.006 

26*33 

0 077 

0*003 

21 34 

0.168 

0*009 

27.27 

0 114 

0.005 

22-16 

0.116 

0 009 

27.33 

O.I03 

0.006 

27.33 

0.077 

0.003 

22.34 

0.177 

0 010 

28.27 

0-115 

0 005 

23 16 

0 120 

0 009 

28.33 

0.092 

0.005 

28.33 

0 064 

0.003 

23 34 

0 156 

0 009 

29 27 

0 123 

0.005 

24 16 

0.116 

0.009 

29 33 

Q.090 

Q.0C5 

29.33 

0.070 

0.003 

24 34 

0.148 

0.009 

30.27 

G 112 

0.004 

25. 16 

Q-101 

0 008 

30 33 

0 OSS 

0.003 

30.33 

0 060 

0 003 

25.34 

0-152 

0.009 

31*26 

0 103 

0 004 

26 16 

0 100 

0 008 

31 32 

0 087 

0.0C5 

31.33 

0.065 

0.003 

26 34 

0.132 

0.008 

32-26 

0 1C7 

0 004 

27 16 

0.113 

0.009 

32 32 

0-072 

0*005 

32.33 

0.058 

0. 003 

27*34 

0.135 

0 008 

33-26 

0.098 

0 CC4 

28 16 

0 087 

0 008 

33 32 

0.074 

0.005 

33.33 

0.053 

0.003 

28.34 

0.142 

0.009 

34.26 

0 096 

0 004 

29. 17 

0.090 

0.008 

34-32 

0.084 

0.005 

34.33 

0-053 

0-003 

29*34 

0.155 

0 009 

35 26 

0.093 

G.004 

30 17 

0.088 

0 008 

35.32 

0 on 

0.005 

35.33 

0*054 

0.003 

30.34 

0 127 

0 0C8 

36.26 

0 C96 

0.004 

31.17 

0.093 

0.008 

36.32 

0*069 

0.005 

36.33 

0-048 

O.C03 

31 34 

0-136 

0.009 

37 26 

0.099 

0.004 

32.17 

0.090 

0.008 

37 32 

0.069 

0 005 

37.33 

0.051 

0.003 

32 34 

0.117 

0.008 

36 26 

0-097 

0 004 

33 17 

0 081 

0 000 

38.31 

0.060 

O.OC4 

38.33 

0.045 

0 002 

33 34 

0.118 

0.008 

39 26 

0.085 

0.004 

34.17 

0 C67 

C.007 

39 3L 

0.057 

0.004 

39.33 

0 039 

0.002 

34 35 

0.118 

0 008 

40.26 

0 073 

0 004 

35 17 

0.087 

0.008 

40*31 

0.064 

0.CC5 

40 33 

0 041 

G.C02 

35.35 

0 106 

0 GC7 

41.26 

0 111 

0 004 

36 18 

0.074 

0.007 

41.31 

0*039 

0.004 

41.33 

0 041 

0*002 

36 35 

0,106 

0.008 

42.26 

0.068 

0 003 

37 IS 

0.072 

0 007 

42 31 

0 038 

0.004 

42*33 

0.027 

0*002 

37 35 

0*114 

0 SOS 

43 26 

0 046 

0 003 

33-15 

&-C84 

0 008 

43,31 

0.136 

0.007 

43 33 

0 06$ 

0 003 

38 35 

0*116 

O.D08 

44.26 

0 167 

0*005 

39 13 

0 051 

0 C96 

44-30 

0 105 

0.006 

44 33 

0.077 

0 003 

39.35 

0.124 

0*008 

45 26 

0 130 

0 005 

40 16 

0.073 

0.007 

45.30 

0*017 

0.002 

45*33 

0,031 

0 002 

40.35 

0.109 

0*008 

46.26 

0-049 

0 003 

41 18 

0.083 

0 008 

46-30 

0 016 

0 002 

46.33 

0 013 

0.001 

41.35 

0 142 

0 009 

47 26 

0 021 

0.002 

42 18 

0.047 

0.006 

47.30 

0.177 

0.008 

47-33 

0.014 

0.001 

42.35 

0.092 

0.007 

48 26 

0.215 

0.006 

43 19 

0.045 

0*006 

48.30 

0.004 

Q.001 

47-91 

0 387 

0 019 

43*35 

0 061 

0.006 

48*88 

0*109 

0 009 

44 19 

0 155 

0 010 

48 85 

0 0 

0.0 

0.0 

0,0 

0.0 

44.35 

0 219 

0.011 

0.0 

0.0 

0,0 

45. 19 

0 112 

0.009 

0.0 

0.0 

0.0 

0 0 

0 0 

0.0 

45.35 

0 161 

0 009 

0 0 

0 0 

0 0 

46.19 

0 016 

0.003 

0 0 

0.0 

0.0 

0 0 

0 0 

0.0 

46.35 

0.087 

0.007 

c.o 

0.0 

0.0 

47 19 

0 010 

0.00 3 

0.0 

0 0 

0*0 

0.0 

0.0 

0.0 

47.35 

0-031 

0.004 

0.0 

0.0 

0 0 

49 19 

0 169 

0.011 

0 0 

0 0 

0 0 

0.0 

0*0 

0.0 

48.35 

0 158 

0*009 

0 0 

0 0 

0*0 

49 19 

0 004 

C 002 

0 c 

0 0 

0 0 

0.0 

0 0 

0.0 

49 35 

0-207 

0 010 

0 0 

0 0 

Q Q 

49 S9 

0 0G6 

0.003 

0.0 

a 0 

0 0 

0 0 

0.0 

0 0 

50 18 

0 002 

0 001 


0-0 

0 0 

0-0 

G 0 

0 0 

0.0 

0.0 

0 0 

c.o 

0-0 

0-0 



k2 


Sable 13 (Cont'4 ) 

OEOteacN FRQK A S 5 A BOUBARDEO BV 62 HEV. PROTONS. 


90 06G 

- ftyst aoia 

1-30 DEG 

- WH 

2070 

no P£6 

• MH 

5015 

120 0£G 

- RUN 

7002 

13$ OSG 

- RUN 4011 

ENERGY 

51 OKA 

error 

ENERGY 

5IGHA 

ERROR 

ENERGY 

SIGHA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

$IGMA 

ERROR 


(HB/Sft 

-KIEV) 

<H£VJ 

1MB/5R 

-McVJ 

<sev) 

{KO/SR 

~HEv» 

(KEY) 

IM6/SR 

-*EV> 

S«-V) 

JMB/SR-flEVl 

5 03 

0 300 

0 009 

2 93 

0 G&6 

0.013 

5 14 

0 264 

0.GQ9 

2 58 

0*052 

0 007 

5*08 

0.234 

0 007 

5 43 

0 295 

0,009 

3*34 

0 111 

0 017 

$ 54 

3 275 

0 009 

2 98 

0.100 

0 010 

5.46 

0 279 

0.007 

5 83 

0*300 

0*009 

3-74 

0 153 

0.020 

5 94 

0.261 

0 009 

3 39 

0.148 

0.012 

5.88 

0*263 

0*007 

6*23 

0 316 

0.009 

4.15 

0 256 

0-026 

6.34 

0-256 

0-0 09 

3*79 

0.197 

0*014 

6 28 

0.26S 

0.G07 

6*63 

0 334 

0*01 0 

4*56 

0*272 

0*027 

6 ?*t 

0*241 

0.008 

4.19 

0 227 

0.015 

6 68 

0.241 

0 007 

7*33 

0*306 

0 00 & 

4.96 

0-320 

0.029 

7.44 

0*224 

0.005 

4.59 

0.301 

0*017 

7.38 

0*215 

0.004 

8*33 

0*265 

0.005 

5.37 

0.2&3 

0.027 

8 44 

0 189 

0*005 

4.99 

0 232 

0.015 

8 38 

0 173 

0 004 

9.33 

C 217 

0*005 

5-78 

0 330 

0.030 

9-44 

0 164 

0.004 

5.39 

0 271 

0*016 

9.33 

0 151 

Q 003 

10*33 

0 202 

0 005 

6 14 

0*320 

0.029 

10 45 

0*149 

0 004 

5 79 

0.277 

0.016 

10 38 

0.131 

0.003 

11*33 

0*192 

0*005 

6.59 

0-278 

0.027 

11 45 

0.132 

0.004 

6.19 

0 298 

0*017 

11*38 

0.123 

0.003 

12*33 

0*131 

0*004 

7.31 

0*279 

0 017 

12 h5 

0 125 

O 004 

6.59 

0 263 

0*016 

12.38 

0 084 

0 003 

13*33 

0*105 

0*003 

8 33 

0 2 56 

0.017 

13 43 

0.046 

0 003 

7.30 

0.225 

0 009 

13*38 

0.058 

0 002 

14*33 

0.090 

0*003 

9 34 

0*207 

0.015 

14 45 

0*081 

0 003 

8 30 

0.196 

0 009 

14 38 

0 053 

0 002 

15*33 

0-090 

0*003 

10.36 

0-197 

0 015 

15 *6 

0-071 

0-003 

9.30 

0-181 

0*006 

15.38 

0 044 

0-002 

16*33 

0.081 

0*003 

11.38 

0*156 

0 013 

16 46 

0 061 

0 0C3 

10.31 

0 138 

0*007 

16.38 

0 040 

0 002 

17.33 

0-076 

0-003 

12 40 

0.123 

o.ou 

17-46 

0.056 

0 003 

11.31 

0-123 

0 007 

17*39 

0 035 

0,602 

18*33 

0*079 

0*003 

13.42 

0*101 

0.010 

18*46 

0 053 

0 002 

12*31 

0.127 

0 007 

18.39 

0.028 

0 OOl 

14.33 

0 068 

0*0D3 

14 44 

0 072 

0 009 

19.46 

0-046 

0 002 

13.31 

0.092 

0*006 

19.39 

0*026 

0,001 

20*33 

0.067 

0*003 

15.45 

0.071 

0 009 

20.47 

0*041 

0.002 

14.32 

0 072 

0 005 

20*39 

0 024 

o aot 

21.33 

0-062 

0.003 

16.47 

0 036 

0 010 

21 47 

0-040 

0 002 

15.32 

0.063 

0.005 

21.39 

0.018 

O.OOI 

22*33 

0*060 

0*003 

17 49 

0.065 

0.008 

22.4? 

o nu 

0 002 

16.32 

0 060 

0.005 

22.39 

0*02t 

0.001 

23*33 

0 057 

0.003 

13 51 

0-Q38 

0.GO9 

23 47 

0 036 

0.002 

17 33 

0-054 

0.005 

23.39 

0.013 

0.001 

24*33 

0*051 

0*002 

19-53 

0 053 

0*008 

24.4? 

0 033 

0*002 

18*33 

O .043 

0.004 

24 39 

o on 

0*001 

25.33 

0-054 

0.002 

20 55 

o 05a 

0 008 

25 48 

0-029 

0*002 

19 33 

0.045 

0*004 

25 39 

0 013 

0*001 

25.33 

0-054 

0*002 

21.56 

0 059 

0-009 

26.48 

0 028 

0*002 

20.34 

0.032 

0 003 

26.39 

0*012 

0 OOl 

27.33 

0-048 

0.002 

22.5S 

O 044 

0-007 

27-48 

0 022 

0.002 

21 34 

0.036 

0*004 

27*39 

o.ou 

C.00L 

28.33 

0 040 

0.002 

23.60 

0,058 

0 008 

28 48 

0.022 

0-002 

22 34 

0*028 

0.003 

28.39 

0.0 10 

0 001 

29.33 

0*045 

0 002 

24.62 

0-046 

0 DOT 

28 48 

0 020 

0 002 

23.34 

0 031 

0 0O3 

29 39 

0*008 

O.OOI 

30*33 

0*039 

0.002 

25.64 

0*042 

0 007 

30 49 

0.019 

0*001 

24.35 

0.022 

0*003 

30.39 

0*006 

0 GO I 

31.33 

0 036 

0*302 

26 66 

0-046 

0.007 

31 49 

0.O1A 

&.001 

25 35 

0-024 

0.003 

31.39 

0.006 

0.001 

32.33 

0 034 

0*002 

2? 68 

0.039 

0 007 

32 49 

0.014 

0.001 

26-35 

0*01? 

0.003 

32.39 

0*005 

0 001 

33.33 

0 031 

0.002 

28 69 

0 026 

0 CO 5 

33,49 

0.036 

0-001 

2 7.36 

0-018 

G 003 

33-40 

0 005 

0 001 

34*33 

0.034 

0.002 

29 71 

0 019 

0.C05 

34*49 

O.OU 

0,001 

26*36 

0*017 

0.003 

34.40 

0*005 

0.001 

35.33 

0.028 

0.002 

30.73 

0 019 

0 005 

35.50 

0-013 

0 001 

29.36 

0-012 

0.002 

35 40 

0*004 

0 001 

36.33 

0.027 

0*002 

31 75 

0-029 

0-006 

36.50 

0.012 

o.goi 

30.37 

0.013 

0*002 

36.40 

0.004 

0.001 

37.33 

0.024 

0.002 

32.77 

0 023 

0-005 

37. 50 

0.000 

0-001 

31-37 

a.oi3 

0.002 

37.40 

0*003 

0.000 

38*33 

0.022 

0*002 

33.79 

0 027 

0 C05 

38.50 

0 010 

0 001 

32 37 

0*014 

0*002 

38.40 

0.002 

0.000 

39.33 

0 021 

0.002 

34.80 

0 015 

0-C04 

39.50 

0.008 

0 <101 

33 37 

o.ou 

0.002 

39.40 

0 003 

0.000 

40 33 

0*024 

0 002 

35 82 

0*016 

0.004 

40.51 

O.OOS 

0 001 

34*38 

0 014 

0*002 

40.40 

0*002 

0.000 

41.33 

0*021 

0*002 

36.04 

0.016 

0-004 

41.51 

0-003 

o-oai 

35-38 

0.006 

0.002 

41.40 

0 004 

0.001 

42*33 

0*027 

0 002 

37 86 

0*015 

0*004 

42 51 

0 015 

0 OOl 

36 38 

0 006 

0.001 

42.40 

0*002 

0.000 

43.33 

0.039 

0.002 

38-86 

0-017 

0-006 

43-51 

0.010 

0 oci 

37.39 

0.007 

0.002 

43*40 

0 OOi 

0.000 

44.33 

0*015 

Q OOl 

39 90 

0.018 

0-004 , 

44 51 

0.001 

0.000 

38.39 

0 004 

0 001 

44.40 

o.ooi 

0.000 

45.33 

0.008 

0 001 

40.91 

0-012 

O.CQ4< 

45 52 

0*003 

0.001 

39 39 

0-005 

0-001 

45.40 

0.002 

0.000 

46*33 

0.012 

0. OOl 

41-93 

0.006 

0 003 

46 52 

0 013 

0 001 

40.40 

0.000 

0.000 

46.33 

0*0 

0,0 

47.33 

0*035 

0.002 

42.95 

0.030 

0-006 

0 0 

0 0 

0-0 

41.40 

0.014 

0.002 

0.0 

0.0 

0.0 

48.26 

0 001 

0.000 

43*97 

0.020 

0 005 

0.0 

0 0 

0 0 

42.40 

0*006 

0*001 

0,0 

0.0 

0.0 

0.0 

O.o 

0.0 

44.99 

0.0&3 

0 002 

0 0 

0 0 

0-0 

43.40 

0.001 

0.000 

0.0 

0.0 

0.0 

0*0 

0.0 

0.0 

46.01 

0*003 

0,002 

0 0 

0.0 

0 0 

44.41 

0*002 

0 001 

0,0 

0*0 

0.0 

0.0 

0.0 

0-0 

46.77 

0.000 

0-001 

0.0 

0-0 

0 0 

45 41 

0-007 

0-Q02 

0-0 

0*0 

0*0 

0.0 

0*0 

0*0 

0.0 

0.0 

0.0 

0 0 

0.0 

0 0 

46*41 

0*0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

46.99 

c.o 

0*0 

0*0 

0.0 

0.0 



*3 


Table 13 (Cont'd ) 

0EUT6R0N FROM A * 54 BOMBARDED 8Y 62 HEV. PROTONS * 


160 DEG - RUN 2067 


ENERGY 

SIGMA 

ERROR 

(HEVJ 

( M5/5R- 

-HBV) 

2,52 

0 095 

0.017 

2 92 

0 149 

0.C21 

3 12 

0 22 

0 03 

3 72 

0 24 

0*03 

4 12 

0 31 

0*03 

4*52 

0.43 

0**4 

4 9Z 

0 27 

0*03 

5*32 

0 30 

G*C3 

5*72 

0 24 

0*03 

6 12 

0 21 

0*03 

6 52 

0 27 

0*03 

7 22 

0.208 

0*016 

8*22 

0 159 

0*014 

9 22 

0.163 

0 014 

10 22 

0 120 

0.012 

11*22 

0 108 

0 Olt 

12 22 

0.081 

0.010 

13.22 

0 o&o 

3*008 

14 22 

C 042 

0*007 

15 22 

0 056 

0*008 

16 22 

0 040 

0.007 

17 22 

3.031 

0 0G6 

18 22 

0 032 

0.006 

19 22 

C 027 

0 006 

20 22 

0 023 

0,005 

21 22 

0 016 

0.004 

22.22 

0 022 

0*005 

23 22 

0*0 ID 

0*0*>3 

24*22 

0 013 

0,004 

25 22 

0.012 

0*004 

26 22 

0 012 

9*004 

27*22 

0.003 

0 002 

23*22 

0 005 

0*0*2 

29 22 

0,006 

0,003 

30*22 

0.005 

C.0C2 

31 22 

0 003 

0,^02 

32 22 

0 001 

0,001 

33 22 

0 005 

0 0C2 

34 22 

0 002 

0.002 

35 22 

0.004 

0.002 

36 22 

0 001 

0,001 

37*22 

0.002 

0 002 

38 22 

0 0 

0.0 

39.22 

0.0 

0,0 

40.22 

0*001 

0 001 

41,22 

0 001 

0 001 

42*22 

0*0 

0,0 

43*22 

0 3 

0.0 

44 22 

0.0 

3.0 

45 22 

0.0 

0.0 

46 22 

0 0 

0.0 

47.22 

0 0 

0*9 

48 22 

0 0 

0 0 

49*22 

0*0 

Q.C 

50 22 

0*0 

c* ft 

51 22 

0.0 

0.0 

52 22 

0.0 

0.0 

53 22 

0.0 

0 0 

54*22 

0.0 

G 0 

55 22 

0 0 

0.0 

56*22 

0.3 

0 0 

57.22 

0.0 

0 0 

53,22 

0 0 

0 0 

59.22 

0 0 

0 0 

60*22 

0*0 

0 0 

61.22 

0 0 

0.0 

61*87 

0 0 

0 0 


ENERGY SIGMA ERROR 
(HEV) { MB/Sft-MEV) 


ENERGY SIGU ERROR 
(MEV) (MS/SR-MEV) 


ENERGY SIGMA ERROR 
IKEVJ (MB/SR-MEV) 


energy sigma 

(MEV* t MB/SR* 


ERROR 

MEVJ 



1*4 


TaULe 14 

TMTCN FROM A - 5 4 BOMOARDfcD 0Y 62 MEV PROTONS 


12 ce& 

- RUN 

123 

15 0S3 

- RUN 

5016 

20 DEG 

- RUN 

4020 

27 DEG 

- RUN 

5020 

30 OSG 

- RUN 

500? 

energy 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

energy 

StGMA 

ERROR 

ENERGY 

SIGH A 

ERROR 

ENERGY 

SIGMA 

ERROR 

(MEV) 

{MB/SR 

-MgV) 

{HEVJ 

(M8/SR 

— MEV) 

{MGV J 

<M8/SR-MEV) 

IMEV1 

(MB/SR-MEVI 

( MfVl 

t MO/SR-’McVl 

6.54 

C 034 

0 034 

6.51 

C 043 

0 G19 

6 65 

0 054 

0 012 

6.52 

0 041 

0 C06 

6.52 

0.033 

0.005 

7 25 

C 014 

0 014 

7 21 

0 C40 

0*011 

7-36 

0-058 

0 008 

7 22 

0 046 

0 004 

7 21 

0*050 

0 004 

8*25 

0 014 

0 014 

8 21 

0.042 

0*012 

S 3S 

0 04? 

0 007 

8*22 

0.049 

0 004 

8*21 

0.049 

0 004 

9 25 

0 014 

0.014 

9 21 

0.057 

0 014 

9. 40 

0*047 

0 Ot>7 

9*21 

0 050 

0 904 

9 21 

0.050 

0*004 

10 25 

0 096 

0*036 

10 2C 

C 076 

0 016 

10 42 

0 047 

7.007 

10 ?1 

0 045 

0*004 

10.21 

0.047 

0 004 

11 26 

0 096 

0.036 

11 20 

0.042 

0 012 

11 44 

0 059 

0 008 

11 21 

0 052 

0 704 

11*21 

0.053 

Q.C04 

12 26 

0 093 

0 036 

12.2C 

0 047 

0 012 

12 45 

0 066 

0 009 

12.21 

0 044 

0 004 

12 21 

0.050 

0.CQ4 

13 26 

0.944 

3 024 

13.20 

0 069 

0*015 

13 47 

0 091 

0 01D 

13 21 

0.052 

0 004 

13.21 

0 049 

0 004 

14.26 

0 027 

0 019 

14 19 

0 090 

0 017 

14 49 

0 069 

0*009 

14*21 

0-054 

C 004 

14.20 

0 058 

0*004 

15 27 

0.065 

0.030 

15.19 

0 077 

0.016 

15.51 

0.050 

0 008 

15 21 

0*057 

0 004 

15 20 

0 050 

0.C04 

16*27 

0.072 

Q 031 

16 19 

0*083 

0 017 

16*53 

0.045 

0 OUT 

16 21 

0 053 

0*004 

16 20 

0 052 

0 064 

17.27 

0 095 

0 036 

17*19 

0 061 

0 C14 

17 55 

0 051 

0 008 

17.20 

0*052 

0 004 

17.20 

0 043 

0 004 

18 28 

0 045 

0 025 

18.19 

C 069 

0-015 

18 57 

0*070 

0*009 

18.20 

0*045 

0*004 

18.20 

0.OS3 

0 004 

19*28 

Q 037 

0 023 

19.10 

0 043 

0 012 

19 59 

0-046 

0 00 7 

19 20 

0 055 

0 004 

19 20 

0.052 

0.004 

20.28 

0 055 

0 027 

2C.18 

0 067 

0i0l5 

20 61 

0.C41 

0.007 

2C 20 

0 056 

0.004 

20 19 

0.052 

0 004 

ZX 28 

D 082 

0 033 

21 IS 

0 057 

0.014 

21*62 

0 039 

G CG7 

21 20 

0 052 

0 004 

21 19 

0 050 

0 004 

22 29 

0.031 

0 021 

22 18 

C 061 

0 014 

22 64 

0.051 

O.GQS 

22.20 

0 031 

0 004 

22.19 

0 046 

0 004 

23 29 

0 037 

0 023 

23 18 

C 045 

0 012 

23 66 

0 G56 

0 008 

23 ?0 

0 049 

0 804 

23*19 

0.043 

0 034 

24 29 

0.041 

0 024 

24 17 

0*052 

0.013 

24 68 

0 073 

0.009 

24 20 

0 031 

0 004 

24.19 

0.047 

0.004 

25.30 

0 037 

0 023 

25.17 

0 066 

0 015 

25 70 

0*055 

0 008 

25 19 

0 046 

0 004 

25 19 

0.047 

0 C04 

26.30 

0 125 

0 041 

26.17 

C.075 

0 016 

26 72 

0 CS5 

0.008 

26.19 

0-046 

0 004 

26 19 

P 047 

0-004 

27 30 

0 089 

0 035 

2? U 

0 095 

0 018 

27 74 

0.065 

0 0C9 

27.19 

0 031 

0 004 

27 18 

0 047 

0.004 

28 30 

0 117 

Q 040 

28.1? 

3.043 

0 012 

28 ?& 

0 06? 

0.008 

28 19 

0 .023 

0.004 

28 18 

0 051 

0.CD4 

29 31 

0.068 

0 031 

29 16 

0 058 

0 C14 

29 ?? 

0 069 

Q.009 

29 19 

0.055 

0 004 

29 18 

0 042 

0.004 

30.31 

C.C96 

9.036 

30 16 

0*0 80 

0.C16 

30 79 

0 059 

0 008 

30.19 

0.048 

0*004 

30 18 

0 047 

0 CO 4 

31 31 

0 055 

0 027 

31 16 

0 065 

0.015 

31 81 

0.052 

0 008 

31 19 

0 052 

0.004 

31 18 

0 046 

0 004 

32 32 

0 027 

0.019 

32 16 

0*068 

0 013 

32 83 

0.060 

0.008 

32 19 

0.049 

0 004 

32.18 

0.044 

0-004 

33.3 2 

0 082 

0 033 

33 15 

C 068 

0*015 

33 85 

0 065 

0*009 

33.19 

0 046 

0*004 

33.18 

0-039 

0. 004 

34.32 

0 068 

0*031 

34 IS 

o oas 

0.017 

34 87 

<3.063 

0.008 

34 18 

0 049 

0 004 

34.17 

0.053 

0*004 

35 32 

0 096 

0 036 

35 15 

0 059 

0 014 

35 B9 

0 073 

0 CG9 

35 18 

0.038 

0 0O4 

35 17 

O 044 

0 004 

36 23 

0 057 

0 028 

36.15 

0 081 

0 016 

36 91 

0.1 10 

0 oil 

36 18 

0 069 

0*005 

36.17 

0.064 

0*C05 

37.33 

0 123 

0 041 

37 15 

0 144 

0 C22 

37 92 

0 038 

0.007 

37 18 

0 066 

0.005 

37,17 

0 045 

0.004 

38.33 

0 055 

0 027 

38*14 

0.050 

0 013 

38 94 

o.cai 

0-010 

38.18 

0*028 

0 003 

38 17 

0 022 

0-CQ3 

39 33 

0 027 

0 019 

39.14 

0 091 

0 017 

39 96 

0*032 

0.006 

39.18 

0.073 

0 005 

39.17 

0 068 

0.005 

40 34 

0 068 

0 031 

46* 14 

O C?9 

0*016 

40 96 

0 039 

0.00? 

40*18 

0.044 

0.004 

40,16 

0 032 

0.003 

41 34 

0.096 

0 036 

41.14 

0 088 

0 017 

42 00 

Q.013 

0 004 

41.18 

0 030 

0 003 

41*16 

0 029 

0 003 

42 34 

0.027 

0 019 

42 14 

0.003 

0 003 

43 32 

0.01? 

0*004 

42 17 

0 ro6 

G 001 

42 16 

0 005 

0 001 

43 35 

0.0 

0 0 

43 13 

0*006 

0 005 

44.04 

0.039 

0 007 

43.17 

0.006 

0 001 

43 16 

0-007 

0 002 

44.35 

0.098 

0 037 

44.13 

G 018 

0*008 

45 06 

0 082 

0 010 

44*17 

0.017 

0 002 

44,16 

0*015 

0. CO 2 

45 35 

0 068 

0 031 

45 13 

0 083 

0.016 

46 08 

0 009 

0 003 

45 17 

0.038 

0*004 

45 16 

0 010 

0.002 

45 93 

0 0 

0 0 

46.13 

0-006 

3 C05 

47 09 

0 009 

0.003 

46 17 

0.002 

0 001 

46 16 

0 001 

0 C01 

0 0 

0.0 

0.0 

4 6*93 

0-005 

0 005 

47*65 

o eu 

0*01 i 

46 S4 

0.0 

0*0 

46 78 

0-0 

0*0 



h5 


Table 1ft (Cont'd ) 

TRITON FROM A = 54 BOMBARDED BY 62 MEV* PROTONS. 


35 oee 

- RUN 

*021 

45 DEG 

- RUN 

7000 

*7 OEG 

- RUN 

5042 

50 OEG 

- RUN 

5010 

55 OEG 

- RUN 

4024 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

5IGHA 

ERROR 

ENERGY 

SIGMA 

ERROR 

( MEV } 

(MB/SR 

-MEV ) 

(MEVJ 

1 MB/SR 

-MEV) 

(MEV) 

(NB/SR 

-MEV) 

(MEV) 

(MB/SR 

i— MEV ) 

(MEV) 

(MB /SR 

-MEV) 

6.64 

0.057 

0.020 

6.58 

0 048 

0 010 

6 53 

0.034 

0 007 

6 51 

0.029 

0 006 

6 60 

0.026 

0.005 

7.36 

0.048 

0.011 

7 29 

0,047 

0.006 

7.23 

0.044 

0.005 

7.21 

0.034 

0-004 

7.32 

0 043 

0.004 

3.37 

0.043 

o on 

8.29 

0 045 

0 006 

0.23 

0.035 

0 004 

8.21 

0 045 

0-005 

8.34 

0.046 

0.004 

9 39 

0.042 

0 on 

9 29 

Q.049 

0 007 

9.24 

0.035 

0 004 

9 21 

0.036 

0.004 

9.35 

0.047 

0 004 

10.41 

0 049 

0.012 

10 29 

0 045 

0.006 

10.24 

0 046 

0,005 

10.21 

0.042 

0.005 

10.37 

0.041 

0.034 

11.43 

0.065 

0.013 

11.29 

0.049 

0.007 

11.24 

G 037 

0 005 

11*21 

0.038 

O 004 

11.39 

0*044 

0.034 

12.45 

0.062 

0 013 

12.29 

0 040 

0.006 

12 24 

0.037 

0 005 

12.21 

0.032 

0 004 

12.41 

0*045 

0 034 

13.47 

0.068 

0 014 

13*29 

0*036 

0.006 

13*24 

0*039 

0 005 

13 20 

0-040 

0-005 

13 43 

0.037 

0-034 

14.48 

0.059 

0.013 

14.29 

0 057 

0.007 

14.24 

0 031 

0 004 

14 20 

0*034 

0.004 

14 45 

0.033 

0.033 

15.50 

0.032 

0.009 

15.30 

0*043 

0 008 

15.24 

0.035 

0 004 

15,20 

0.041 

0.005 

15 47 

0 025 

0.003 

16.52 

0.026 

0 008 

16.30 

0 045 

0 006 

16.24 

G 038 

0.005 

16.20 

0*030 

0.004 

16.49 

0.028 

0.033 

17.54 

0 034 

0 010 

17 30 

0 043 

0.006 

17.25 

0.035 

0.004 

17,20 

0.036 

0 004 

17.51 

0*014 

0. 002 

18.56 

0.042 

0.011 

18.30 

0 038 

0.006 

18.25 

0.029 

0 CO 4 

18 20 

0.032 

0 004 

18.53 

0.024 

0.033 

19.57 

0.035 

0.010 

19 30 

O 027 

0.005 

19.25 

0 026 

0 004 

19 20 

0.026 

0.004 

19.55 

0*022 

0.003 

20.59 

0.030 

0.009 

20 30 

0.041 

0*006 

20.25 

0.029 

0 004 

20*19 

0.025 

0 004 

20 57 

0 021 

0.033 

21.61 

0.050 

0 012 

21 30 

0.030 

0*005 

21.25 

0 032 

0 004 

21 19 

0.033 

0.004 

21-59 

0*021 

0.033 

22.63 

0.034 

0 010 

22.31 

0.031 

0 005 

22.25 

0.026 

0.004 

22.19 

0.025 

0.004 

22.61 

0.023 

0.033 

23.65 

0.013 

0.006 

23.31 

0.029 

Q.OQS 

23.25 

0.031 

0 004 

23 19 

0 018 

G.003 

23.63 

0 018 

0.033 

24 67 

0 031 

0 009 

24.31 

0 026 

0.G05 

24 25 

0 027 

0 004 

24.19 

0.028 

0 004 

24.65 

0*017 

0.002 

25 68 

0.042 

0 Oil 

25.31 

0.032 

0.005 

25.26 

0.027 

0-004 

25*19 

0 024 

0 004 

25.67 

0.017 

0 002 

26.70 

0.038 

0.010 

24 31 

0.029 

0 005 

26.26 

0 024 

0.004 

26-18 

0.022 

0 003 

26.69 

0 018 

0.002 

27.72 

0 039 

D.010 

27 31 

0.029 

0.C05 

27 26 

0.022 

0.004 

27 18 

0.022 

0 003 

27.71 

0 015 

0. 002 

28 74 

0.049 

0-OL2 

2fl 31 

0.034 

0.005 

28.26 

0.020 

0.003 

28 18 

0.019 

0.003 

28 73 

0.019 

0 003 

29.76 

0*037 

0 010 

29.32 

0 032 

0 005 

29.26 

0.023 

0 004 

29*18 

0.024 

0-004 

29,75 

0.016 

0.002 

33*76 

0.032 

0 009 

30.32 

0.030 

0 005 

30.26 

0 019 

0.00 3 

30 10 

0*026 

0-004 

30.77 

0 019 

0*003 

31 79 

0 034 

0 010 

31.32 

0 024 

0.005 

31 26 

0 020 

0.003 

31.18 

0 021 

0 003 

31.79 

0.013 

0 002 

32 8i 

0.055 

0.012 

32.32 

0 034 

0.005 

32.26 

0,019 

0 C03 

32.17 

0.019 

0 003 

32.81 

0.014 

0.032 

33 83 

0 059 

0.013 

33.32 

0 022 

0.004 

33.26 

0.017 

0.003 

33.17 

0.014 

0 003 

33.83 

0 014 

0,002 

34.85 

0.051 

0 0I2 

34.32 

0 021 

0*004 

34 27 

0.01S 

0.003 

34 17 

0-020 

0.003 

34.84 

e.017 

0*002 

35 87 

0 059 

0 013 

35.32 

0.038 

0 006 

35 27 

0-030 

0.004 

35.17 

0.025 

0.004 

35 86 

0 cu 

0.002 

36.88 

0.034 

0.010 

36.33 

0 008 

0 003 

36 27 

0 03L 

0.004 

36 17 

0-020 

0 003 

36 88 

0.010 

0.002 

37*90 

0 025 

0.008 

37 33 

0.020 

0 004 

37*27 

o on 

0.003 

37.17 

0.012 

0 003 

37.90 

0.012 

0.002 

38 92 

0.036 

0 010 

38 33 

O 030 

0.C05 

38.27 

0.017 

0.003 

38.17 

0 012 

0 003 

38.92 

0.005 

0 001 

39.94 

0.027 

0.C09 

39.33 

0 007 

0 002 

39 27 

0 021 

0-003 

39.16 

0.023 

0.003 

39.94 

0 006 

0. 001 

40 96 

0 005 

0.004 

40 33 

Q.002 

0.001 

40 27 

0.009 

0.002 

40 16 

0-008 

0.002 

40.96 

0.002 

O-COl 

41.98 

0 009 

0.005 

41.33 

0,006 

0 002 

41 27 

0-003 

0.001 

41 16 

0-002 

0*001 

41.98 

0 000 

0*000 

42 99 

0.008 

0.005 

42.33 

0 001 

0*001 

42 ?8 

0.002 

0 OOi 

42*16 

0.0 

0 0 

43 00 

0.001 

O.COl 

44,01 

0 005 

0 004 

43 34 

0 on 

0.003 

43 28 

0.C04 

0 001 

43.16 

0.005 

0.002 

44 02 

0*002 

O.COl 

43.03 

0 003 

0.003 

44.34 

0.003 

0 002 

44 28 

0 f*06 

0 002 

44 16 

0.003 

0 001 

45.04 

0.001 

0.001 

46 05 

0.0 

0 0 

44.94 

0 0 

0 0 

45 28 

0 002 

o.ooi 

44.83 

0.002 

0.002 

46.01 

0 001 

0*001 

46.79 

0.0 

0.0 

0.0 

0 0 

0 0 

46.08 

0 0 

0 0 

0.0 

0.0 

0.0 

0 0 

0.0 

0 0 
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tabxe lb (Co afc<a 5 

TRITON PROM A - SR BOMBARDED BV &2 H£V. PROTONS, 


63 OSG 

- Um 5043 

65 OSS 

- RUS 

son 

70 B£G 

- run 

5044 

75 D£S 

i 

1 

7100 

80 

- RUN 50 IZ 

ENERGY 

SISM4 

ERROR 

ENERGY 

SIGN* 

ERROR 

ENERGY 

S16HA 

ERROR 

ENERGY 

StSMA 

ERROR 

ENERGY 

siom 

ERROR 

*«5V> 

iHB/SR-«£V> 

i HEV 3 

fm/$8 

.-mv i 

IMEY* 

tWSR-REV} 

<«SY! 


l«£YI 

t H&/SV 

-HEV* 

6*53 

0 044 

0 008 

6*52 

0.034 

0 004 

6* 53 

0 041 

3.009 

6 41 

0*031 

0*005 

6,53 

O.OZB 

0*003 

7*23 

3.029 

9 004 

7.22 

0.031 

0 002 

7,24 

0 026 

3.004 

7*31 

0 ©3 2 

0.003 

7.2$ 

0 028 

0*002 

8 23 

0*032 

C 004 

8*22 

0.032 

0 002 

S Z4 

0.026 

0.004 

8.3! 

0*026 

o.eo3 

8*23 

0.024 

0.062 

$*23 

0 035 

0.004 

9.22 

0.028 

0*002 

9 Zh 

0.023 

& 004 

9.31 

0*029 

0.003 

9*23 

0 028 

0*002 

10 23 

0 029 

0 004 

10.22 

0.030 

0 OOZ 

10.24 

0.027 

Q.O04 

10.31 

0 027 

0 00$ 

16 23 

0.021 

0,002 

11 23 

0*030 

0*004 

11 22 

€*OZB 

Q €$Z 

U.Z4 

0.017 

0.004 

IU31 

0*024 

0*003 

U 23 

0.021 

5,002 

12*23 

0.031 

0*004 

12.22 

0-030 

G*COZ 

12.24 

0-023 

0.004 

12-31 

0.022 

0*803 

12 23 

0-022 

0 002 

13*23 

0 033 

0 004 

13*22 

0-025 

0*002 

13 24 

0.027 

0.004 

13*30 

0 921 

0 003 

13 23 

0*014 

0 C01 

14 23 

0*023 

0 004 

14 22 

0,023 

0-052 

14.24 

0-035 

0 005 

14 3G 

0 &U 

0-002 

14 23 

G-019 

0*002 

15*23 

0 026 

0*034 

15 22 

0 021 

0*002 

15 25 

0.021 

0,004 

15 30 

0-021 

0.003 

15.23 

0*017 

0,002 

16 23 

O.023 

0.OO4 

16-22 

0.021 

0*002 

16-25 

0.019 

0-004 

18 30 

0,023 

0.003 

16 23 

0*015 

0 C31 

17*24 

0.029 

0 004 

17 22 

0*021 

0.002 

17. Z$ 

0,019 

0.004 

17 30 

0*018 

0*002 

17*23 

0-014 

0 001 

18*24 

0*016 

0.003 

18*22 

0 023 

0*002 

Z« 25 

0 019 

O.OC4 

18*30 

0.016 

O 002 

13.23 

0 + 012 

0 001 

19*24 

0 .021 

0 003 

14*22 

0.018 

0.002 

19.25 

0.019 

0.004 

19*29 

0.0X4 

0,002 

19.23 

0 010 

G 001 

20*24 

0.015 

G 003 

20.22 

C 0 16 

0 002 

20.25 

0.016 

0,003 

20 29 

0*006 

0-001 

25*23 

0 010 

0 COX 

21.24 

0 016 

0 003 

21.22 

C.016 

0 002 

21.25 

0,017 

0.003 

21*29 

0 oil 

0.002 

21*23 

0-010 

0,001 

22*24 

0*01$ 

0.003 

22*22 

C 016 

0*002 

ZZ 26 

0*018 

0*004 

22.29 

O 010 

0*002 

22 23 

0.009 

Q 031 

23 24 

o.ois 

0 033 

23.22 

G 015 

0.002 

23.26 

0.010 

0*003 

23-29 

0*010 

0,002 

23.23 

0,006 

0*061 

24*24 

0.010 

0 0G3 

24.22 

0.013 

0-002 

24.26 

0,007 

0 002 

24.29 

0.013 

0 002 

24.23 

0.010 

0-001 

25 24 

0.016 

0*003 

25*22 

O.0 16 

0.052 

25.26 

0.016 

Q O03 

25*28 

0,007 

0*002 

25-23 

O-OOe 

0.001 

26 24 

0 016 

0 003 

Z& 22 

0*0 W 

0*001 

26.26 

Q-013 

0.0CJ3 

26 28 

0*009 

0 OOZ 

26-23 

0-006 

0,001 

27*24 

0*012 

0*032 

2?* 22 

0.0 u 

0.001 

27.26 

0.012 

0*003 

27- 28 

0.010 

O 002 

27-23 

5.00? 

0-051 

28*24 

0.016 

0 003 

28*22 

0 0LO 

0 001 

28.26 

0,008 

0.OO2 

28.28 

0*005 

0 001 

28.23 

0*006 

0.001 

29*24 

0-012 

O.OOS 

29.22 

o-o n 

0 001 

29-27 

0-009 

0*002 

*9 28 

8 009 

0*062 

29 23 

0 005 

0 OOI 

30*24 

0.010 

0.002 

30.22 

0.009 

0 001 

30.27 

0.008 

0.002 

30.28 

0 007 

O.002 

30.23 

0.004 

0 001 

31*24 

0*015 

0*003 

31-21 

0.009 

0*001 

31*27 

0*004 

0.002 

31*27 

0*007 

5.002 

31.23 

0.004 

0.001 

32.24 

0.010 

0 002 

32 21 

0*011 

8 001 

32,27 

0.008 

0.002 

32*27 

0 009 

0-002 

32 23 

0 003 

0,031 

33.24 

0.010 

0*002 

33.21 

0.007 

0.001 

33*27 

0*006 

0 002 

33 27 

0*010 

5.002 

33*23 

0.003 

0.001 

34.25 

0 Oil 

0 002 

34*21 

0.006 

0*001 

34 27 

0*006 

0,002 

34.27 

0 004 

0,001 

34 23 

0.006 

0.031 

35-25 

0.91S 

0 DOS 

35*21 

0*012 

0*001 

35 27 

0*008 

o mz 

35*27 

0*003 

0*001 

35.23 

0 003 

0.00 1 

36*25 

0 008 

0.002 

36.21 

0.005 

0.001 

36 23 

0.005 

0*002 

36 2? 

0*006 

0*001 

36.23 

0.004 

0.001 

37*25 

o.oos 

0*002 

37*21 

0.008 

0.001 

37.23 

0.003 

0 002 

37.27 

0*006 

0*001 

37.23 

0.004 

0.001 

38*25 

0 012 

0 002 

38 21 

0*009 

0*001 

38*23 

0*010 

O.0O3 

38*26 

0.003 

0*001 

30 23 

0 002 

6-001 

39*25 

0.000 

0.002 

39 21 

0*004 

0*001 

39. 2B 

0 001 

0 001 

39*26 

0*000 

0 000 

39.23 

0,000 

0,000 

40*29 

0*002 

0*001 

40.21 

0*001 

0*000 

40. 23 

G.OOI 

0-001. 

40.26 

0-0 

0*0 

40.23 

0-000 

0-000 

41.2$ 

0 000 

0.001 

41-21 

0.001 

0 000 

41 2$ 

0 0 

0 0 

41 26 

0 600 

0*005 

41,23 

0.0 

0 0 

42*23 

0.001 

0-001 

4 2 21 

0-0 01 

0-000 

42-23 

0.001 

0*001 

47.26 

0*001 

0*000 

42 23 

0.000 

0.000 

43*25 

0.000 

0 001 

43*21 

0.003 

0*001 

43 29 

0 O 

0.0 

43*26 

0 001 

0.005 

43.23 

0*000 

0.000 

44.25 

0*002 

0 OGl 

44-21 

0.000 

0.000 

44.29 

0*0 

0.0 

43*38 

0*0 

0*0 

44*16 

0.0 

0,0 

45.23 

0*0 

0*0 

44.S6 

0*0 

0.0 

45.01 

0 0 

0 0 

0 0 

0 0 

0*0 

0.0 

0.0 

0.0 
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Sable 1U (Cont'd ) 

TRITCN FROM A * 54 BOMBARDED BY 62 MEV PROTONS 


93 DEG 

- RUN 

4C19 

100 DEG 

- RUN 

2070 

110 OEG 

- RUN 

5015 

120 DEG 

- RUN 

7C02 

135 DEC 

- RUN 

4011 

ENERGY 

SIGHA 

ERROR 

ENERGY 

SIGHA 

ERROR 

EAERGY 

SIGHA 

ERROR 

ENERGY 

SIGHA 

ERROR 

ENERGY 

SIGHA 

ERROR 


tKB/SR 

-MEV) 

(MEV) 

{K8/SR 

-HEV) 

IM€Y> 

tHB/SR-MEVi 

(HEV) 

IN8/SR-MEV1 

I HEV) 

C HB/SR-HEV) 

6 $8 

0.036 

0 003 

7 IQ 

C.0Z5 

0 005 

to 64 

0 C22 

0 003 

6 59 

O 017 

0 004 

6 58 

0 027 

0 002 

7 28 

0 034 

0 002 

3 12 

0 016 

0 004 

7.34 

C 021 

0 002 

7 30 

0.022 

0.003 

7 28 

0 028 

0.001 

8.28 

0 031 

0.002 

9 14 

0 022 

0 005 

8 34 

0 018 

O-OQi 

8 30 

0 021 

0.003 

3 28 

0 026 

0 001 

9 28 

0 028 

0 002 

10 16 

C 027 

0 005 

9 34 

0 020 

0 002 

9.30 

3.017 

0 003 

9.28 

0 021 

0 001 

10 28 

0 026 

0 002 

U 13 

0.006 

0 C03 

in 35 

0 016 

0 001 

10 31 

0-015 

0.002 

10.28 

0 016 

0 C01 

U 26 

0 027 

0 302 

12 20 

0 015 

0 0C4 

U 35 

0 012 

0.001 

H 31 

0 015 

0-002 

11.28 

0 013 

0 C01 

12 28 

0 023 

0 002 

13 21 

0 010 

0 003 

12 35 

0 010 

0 001 

12 31 

0.008 

0,002 

12*28 

0 010 

0 OOl 

13.28 

0 019 

0 001 

14 23 

0 005 

0 002 

13 35 

0 Oil 

o-coi 

13 31 

0 006 

0 002 

13 28 

0 008 

0 001 

14 28 

0 016 

0 oci 

15.25 

C Oil 

0 003 

14 35 

0 009 

0 001 

14 32 

0.008 

0 002 

14.28 

0 008 

0 001 

15.28 

0.012 

0 OCI 

16 27 

0 Oil 

C CO 3 

15 36 

0 006 

0-001 

15.32 

0.010 

0.002 

15.28 

0 007 

0.001 

16 28 

0 012 

G.0C1 

17 29 

0 016 

0 004 

16 36 

0 006 

0 Q"l 

16 32 

0 007 

0.002 

16 28 

0.005 

0.001 

17 28 

0 007 

0 001 

ie 3i 

0 007 

0 003 

17.36 

O.C06 

0 001 

17 33 

0.003 

0.001 

17 29 

0.004 

O-COl 

18 28 

0-007 

G.OOl 

19.32 

C 004 

0.002 

13 36 

0 004 

0 noi 

18 33 

0 002 

0 001 

IS 29 

0 002 

0 ooo 

19 28 

0 008 

0 OCI 

20.34 

0 005 

0 CQ2 

19 36 

0 004 

0 G01 

19 33 

0.004 

0 oct 

19.29 

0 003 

0.000 

20 28 

0 096 

O.OCl 

21.36 

0 004 

0 002 

20 37 

0 004 

0.001 

20 34 

Q 003 

0 001 

20.29 

0 003 

0-000 

21 28 

0.007 

o oei 

22 38 

0 QC4 

0 002 

21 37 

0 GG3 

0.001 

21 34 

0 003 

Q 001 

21 29 

C 002 

0.000 

22 2$ 

0 006 

0 OCI 

23 40 

0 005 

0 002 

22 37 

O 002 

0-QC1 

ZZ 34 

0 001 

0*001 

22 29 

0*001 

0,000 

23 2S 

0 005 

0 001 

24.42 

0 003 

0 G02 

23 3? 

0 002 

o ooo 

23 34 

0 002 

0 001 

23 29 

0 001 

c 000 

24 28 

0 004 

0 001 

25 43 

0 002 

0 002 

24 37 

0 C02 

0 PQl 

24 35 

U.GOl 

0.001 

24.29 

0 001 

o.coo 

25.28 

0 004 

O.OCl 

26 45 

0 002 

0 002 

25 38 

0 002 

c.oco 

2S 35 

0 001 

o.oox 

25.29 

0 001 

0 QOO 

26 28 

0 004 

0 001 

27 47 

0 005 

0 C02 

26.38 

0.001 

0.000 

26 35 

0 001 

0 001 

26*29 

0 001 

0 coo 

27 28 

0 004 

0 001 

?a 49 

0 002 

0 002 

27.38 

0 002 

0.000 

27 36 

0 001 

0 001 

27 29 

0 001 

o.ooo 

28 28 

0 003 

0 C01 

29 51 

C 0 

0 0 

28 38 

0 002 

0 ooo 

28 36 

0.001 

0 001 

28 29 

0 OOl 

0.000 

29 28 

0 003 

0 001 

30.53 

0 002 

0 C02 

29.38 

0.001 

0 000 

29 36 

0.001 

0 OOl 

29 29 

o ooo 

o.ooo 

30 28 

0.002 

o ooo 

31 54 

0 0 

0.0 

30 39 

0 001 

c ooo 

30 37 

0-0 

0 0 

30 29 

0.000 

0.000 

31 20 

0 002 

0 ooo 

32.56 

0 COl 

O.CQl 

31 39 

0 001 

0.000 

31.37 

0.000 

0 ooo 

31*29 

0 ooo 

o. coo 

32. as 

0 0G3 

0 9*U 

33.58 

0 001 

0 001 

32*39 

0 001 

0 ooo 

32 37 

0 001 

0 OOl 

32 29 

o ooo 

0 ooo 

33.26 

0 G05 

0 001 

34 60 

0 002 

0 C01 

33 39 

0.001 

0.000 

33 37 

0-000 

0.000 

33.29 

0 ooo 

0.000 

34.28 

0 002 

0 ooo 

35.62 

0 001 

0.QQ1 

34 39 

0 001 

0 OGO 

34 38 

0.000 

0 ooo 

34 30 

0 ooo 

0.000 

35.28 

0 002 

0.000 

36 59 

0 0 

0 0 

35 40 

0 COl 

0 ooo 

35 38 

0 G 

0.0 

35 30 

o ooo 

0.000 

36 28 

Q.CQ2 

3 100 

0.0 

0 0 

0.0 

36 40 

Q.CCG 

0.000 

36 38 

0.0 

0.0 

36 30 

0 0 

0 0 

3? 28 

0 001 

0 0C3 

0 0 

0.0 

0 0 

36 95 

0.0 

0 0 

37 39 

0 ooo 

0 009 

37.30 

0 0 

0 0 

3S.28 

0 000 

G OOO 

0.0 

o c 

0 0 

0 0 

0.0 

0 0 

33 39 

0 0 

0 9 

38.30 

0.000 

0 coo 

39.28 

0 000 

c ooo 

0.0 

0.0 

0 0 

0 0 

0.0 

0 0 

39 39 

0.0 

0.0 

39.30 

0.000 

0.000 

40.28 

0 001 

1 ICC 

9.0 

0 0 

0 0 

0 0 

0 0 

0 0 

40.40 

0-0 

0 0 

40.30 

0-000 

0. ooo 

41 28 

O.GCO 

0 0C3 

0 0 

0.0 

0.0 

0 0 

0 0 

0 0 

41.35 

0 0 

0 0 

41.10 

0.000 

0 00 G 

42 28 

0 ooo 

o ooo 

C 0 

0 0 

0 0 

C 0 

0-0 

0 0 

0 0 

0-0 

o o 

0.0 

0.0 

0.0 

43 21 

0.000 

0 cco 

C 0 

C 0 

0.0 

0 0 

0-0 

0.0 

0.0 

0 0 

0.0 

0*0 

0.0 

0 0 
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Table 14 {Coat'd } 

TRITON FROM ft = 54 BOMBARDED BY 6Z ME V. PROTONS. 


160 BEG - RON 2C67 


ENERGY 

SIGH A 

ERROR 

IKEVI 

IHb/SR 

-ttEVI 

6.57 

0 018 

0 007 

7.27 

0.0 LG 

0 3C3 

8 27 

0 022 

0 005 

9*27 

0*016 

0 GC4 

10 27 

0 oil 

0 004 

11.27 

0-006 

0.003 

12*27 

0 Oil 

0 CO* 

13 27 

0.005 

0 CC3 

14 27 

0 003 

O.D02 

15 27 

0*0 

0 .r» 

16*27 

o 002 

0 002 

17*27 

0 0 

0.0 

18 27 

0-001 

0 DPI 

19*27 

0 G02 

0*002 

20*27 

0-0 

0 0 

21 27 

0 002 

0 002 

22 27 

0 0 

0 0 

23*27 

0 0 

0 0 

24 27 

0.002 

0 002 

25*27 

0 0 

O.G 

26 27 

0.031 

O.OOi 

27 27 

0 0 

0.0 

28 27 

C 001 

0.001 

29 27 

0 0 

0 0 

30*27 

c o 

0 0 

31.27 

O.Q 

0 0 

32*27 

0 0 

0*0 

33*27 

0*0 

0 0* 

34.27 

O.o 

0.0 

35.27 

0 0 

0 0 

36 27 

0 0 

0 0 

37 27 

0.0 

C 0 

38*27 

0 0 

0.0 

39.27 

0 0 

t.o 

40 27 

0 Q 

0 0 

41 27 

o.e 

0 0 

42.27 

0 0 

0.0 

43*27 

0 0 

0*0 

44*27 

0 0 

3*0 

45*27 

Q Q 

0 0 

46 2 7 

0 0 

6 0 

47 27 

0 0 

0 0 

48 27 

0 0 

0 3 

49.27 

o e 

0 0 

50 27 

0 0 

0.0 

51 27 

0 0 

0 0 

52 27 

0 G 

0.0 

53 27 

0.0 

0 0 

54 27 

0.0 

0.0 

55*27 

0.0 

0 0 

56.27 

Q.O 

0.0 

57.27 

o c 

C 0 

58.27 

0 0 

0 0 

59.27 

0 0 

0 0 

60*27 

0 0 

0.0 

61 27 

0 0 

0 0 

61 90 

0.0 

0.0 


ENERGY SIGMA ERROR 
(HCV1 IHS/SR-HBV* 


ENERGY SIGMA ERROR 
CH£V( (HB/5R-HEVI 


ENERGY SIGH* ERROR 
IKEV1 SHO/Sft-ICV) 


ENERGY SIGMA ERROR 
5MEVI tHS/SR-HEVI 
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Stable 15 

HELIUM-3 FROM A « 54 BOMBARDED 3Y 62 MEV. PROTON5. 


12 DEG 

- RUN 

123 

15 DEG 

- RUN 

5016 

20 DEG 

- RUN 

4020 

27 ^DEG 

- RUN 

5020 

30 DEG 

- RUN 

SCOT 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

energy 

S I GMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

(MEV) 

(MB/SR* 

-MEV i 

{MEV) 

(MB/SR 

-MEV) 

(MEV) 

{MB/SR-M6V) 

< MEVj) 

IM8/SR-MEV) 

(MEV) 

<HB/SR 

-MEV) 

12 91 

0.041 

0*024 

12*80 

0.064 

0 014 

13.07 

0.073 

0 009 

12 86 

0.059 

0.004 

12.81 

0 055 

0 004 

13*91 

0 090 

0.035 

13 80 

0 068 

0 ois 

14 08 

0 062 

0 308 

13 86 

0.061 

D.0Q4 

13.80 

0 059 

0 005 

14*92 

0*037 

0.022 

14.79 

0 070 

0-015 

18*10 

0.050 

0 308 

14*86 

0.058 

0.004 

14*80 

0 061 

0.005 

15.92 

0 089 

0,035 

15 ?9 

0.052 

0 013 

16.12 

0 071 

0 009 

15.86 

0.060 

0*004 

15.80 

0.066 

0.005 

16 92 

0 046 

0 025 

16.79 

0.038 

0.011 

17.14 

0.054 

0.008 

16.85 

0.053 

0.004 

16 80 

0.055 

0.004 

17 93 

0.092 

0.035 

17*79 

0.046 

0.012 

18-16 

0 067 

0*009 

17 85 

0*069 

0.005 

17.80 

0.050 

0.004 

IS 93 

0*069 

0 031 

18.79 

0.099 

0.013 

19-18 

0.061 

0.008 

18.85 

0 057 

0.004 

18, BO 

0.048 

0 004 

19.93 

0.082 

0.033 

19.78 

0.067 

0.015 

20 20 

0*071 

0*009 

19.85 

0.061 

0 005 

19.80 

0-052 

0*004 

20.93 

0 023 

0.018 

20 78 

0.082 

0.016 

21.22 

0.058 

0,008 

20 85 

0 054 

0 004 

20.79 

0 047 

0. 004 

21.94 

0.072 

0.031 

21*78 

0.048 

0.012 

22 24 

0.069 

0 009 

21.85 

0 053 

0 004 

21*79 

0 051 

0 004 

22 94 

0 090 

0.035 

22*78 

0 058 

0 014 

23*2 5 

0.046 

0.007 

22 85 

0.056 

0 004 

22.79 

0 057 

0.004 

23 94 

0.076 

0*032 

23*7? 

0 084 

0,017 

24 27 

0.051 

0 008 

23 85 

0 064 

0.005 

23 79 

0,056 

0.004 

24 94 

0 096 

0 036 

24.77 

0 063 

0.014 

25.29 

0.070 

0.009 

24.85 

0.054 

0.004 

24.79 

0.052 

0.004 

25*95 

0.109 

0.039 

25 77 

0.046 

0.012 

26 31 

0.092 

0 010 

25 84 

0.053 

0.004 

25.79 

0.048 

0.004 

26 95 

0 042 

0 024 

26.77 

0.077 

0.015 

27*33 

0 092 

0.010 

26 84 

0.049 

0.004 

26.78 

0 046 

0.004 

27.95 

0.079 

0.033 

27 77 

0.068 

0.015 

23 35 

0.055 

0*008 

27.84 

0*052 

0.004 

27.78 

0.051 

0*004 

28.96 

0.041 

0.024 

28 76 

0.061 

0.014 

29*37 

0.070 

0 009 

28.84 

0.067 

0 . DO 5 

28.78 

0 046 

0*004 

29-96 

0.048 

0*026 

2 5.76 

0.072 

0 015 

30.39 

0.067 

0.009 

29.84 

0 056 

0.004 

29 78 

0.051 

0*004 

30 96 

0 064 

0 030 

30 76 

0.030 

O.Olo 

31 40 

0.108 

0,011 

30.84 

0.055 

0.004 

30.78 

0 067 

0.005 

31.96 

0 056 

0 028 

31-76 

0.093 

G.017 

32.42 

0.143 

0*013 

31 84 

0.046 

0.004 

31 78 

0.051 

0 0D4 

32.97 

0 012 

0 013 

32.76 

0 121 

0*020 

33 44 

0.120 

0.912 

32. e4 

0.071 

0 005 

32 78 

0.058 

0.005 

33 97 

0 061 

0 029 

33.75 

0.103 

0*013 

34*46 

0 080 

0 309 

33.33 

0 062 

0.005 

33 77 

C 058 

0 004 

34.97 

0 059 

0 028 

34 75 

0 061 

0*014 

35 48 

0 061 

0*008 

34*83 

0 046 

0 004 

34.7? 

0.046 

0 004 

35*98 

0 085 

0.034 

35 75 

0.127 

0 023 

36.50 

0 072 

0 009 

35 83 

0.057 

0.004 

35 7? 

0 051 

0 004 

36.98 

0.102 

0.037 

36 75 

0.037 

0 017 

37.52 

0 070 

0.009 

36.83 

0.051 

0.004 

36 77 

0.044 

0.004 

37.98 

0.100 

0 037 

37.74 

0.123 

0.020 

33 54 

0.077 

0.009 

37.83 

0 056 

0.004 

37.7? 

0.051 

0*004 

38.90 

0.126 

0.041 

38 74 

0.034 

0 016 

39 55 

0 076 

0*009 

38-83 

0.058 

0 004 

38.77 

0-050 

0*004 

39 99 

0 027 

0.019 

39.74 

0.103 

C. 013 

40.57 

0.067 

0 009 

39.83 

0.057 

0.004 

39.77 

0 048 

0 004 

40 99 

0.063 

C*029 

40.74 

0 070 

0 015 

4L 59 

0.069 

0.009 

40 83 

0 059 

0.004 

40.76 

0.043 

0,004 

41 99 

0 141 

0.044 

41.74 

0.112 

0,019 

42*61 

0-071 

0 009 

41.82 

0.059 

0 004 

41.76 

0.052 

0*004 

43 30 

0 127 

0.042 

42 73 

0 117 

0 019 

43 63 

0.136 

0.012 

42 82 

0.068 

0.005 

42.76 

0 054 

0.004 

44 00 

0.216 

0.054 

43 73 

0.182 

0.024 

44 65 

0.106 

o.on 

43.82 

0.114 

0*006 

43.76 

0-082 

0 005 

45.00 

0.217 

0 054 

44*73 

0 129 

0 020 

45 67 

0 061 

0 008 

44.32 

0 05C 

0.004 

44 76 

0.035 

0 003 

46. DO 

0.018 

0 016 

45 73 

0.024 

0,003 

46 69 

0-C48 

0 007 

45.82 

0.057 

0.004 

45.76 

0.053 

0-004 

47.01 

0 171 

0 048 

46.73 

0.062 

0.014 

47 71 

0.003 

0 002 

46.82 

0.029 

0.003 

46.75 

0 027 

0 033 

47 76 

0.027 

0.027 

47.72 

o.ooe 

0 005 

48 72 

0-0 

0*0 

47.82 

0.C01 

0 001 

47.75 

0 001 

0.001 

0.3 

0.0 

0.0 

48 72 

0.0 

0 0 

49 62 

0.003 

0,002 

48 82 

0 0 

0.0 

48 75 

0.0 

0.0 

0.0 

0 0 

0.0 

49.42 

0.0 

0.0 

0.0 

0.0 

0.0 

49.34 

0.0 

0.0 

49.28 

0 0 

0.0 
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Table 15 (CksntM ) 

HEUUM-3 FROM A = 5 A &GH0AROEO BY 62 MEV. PROTONS. 


35 DEt» 

- RUN 

4021 

45 OEG 

- RUN 

7000 

47 OEG 

- RUN 

5042 

50 DEG 

- RUN 

5010 

55 OEG 

- RUN 4025 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

energy 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

I MEV) 

(MB/SR 

-ME V) 

(MEV) 

(Mft/SR 

-MEV) 

(MEV) 

(MB/SR 

-MEV) 

(MEV) 

( M8/SR 

-MEV) 

( MEV) 

(MB/SR-MEV) 

13 57 

0 066 

0.010 

7.44 

0 035 

0 009 

12 89 

0.054 

0.006 

12 80 

0.058 

0 006 

7 46 

0 016 

0.007 

14*09 

0.059 

0.009 

7 84 

0.027 

O-COa 

13 89 

0.053 

0.005 

13 00 

0.043 

0.005 

7.07 

0.016 

0.008 

I5.U 

0 046 

0.009 

3 24 

0 047 

0 010 

14 89 

0 043 

0 005 

14 30 

0.045 

0*005 

8.2? 

0.010 

0 006 

IS. 13 

0.061 

0.009 

8.64 

0.037 

0 009 

15 89 

0.C42 

0.005 

15. SO 

0.041 

0 cos 

8.68 

0-024 

0 009 

17.15 

0.054 

0 009 

9*04 

0.052 

0 Oil 

16 90 

0 040 

0 005 

16.80 

0*046 

0 005 

9 09 

0.039 

0 012 

18 17 

0 039 

G 008 

9.44 

0 043 

0 010 

17*90 

0 037 

0.005 

L7.80 

0.037 

0.004 

9.50 

0.043 

0.012 

19.19 

0 049 

0.008 

10 14 

C 052 

0 007 

18 90 

0.036 

0 005 

18 80 

0 040 

0 005 

10 21 

0.059 

0 009 

20.21 

0.056 

0.009 

11 14 

0.047 

0 006 

19 90 

0 040 

0.005 

19.79 

0.036 

0 004 

11 23 

0.066 

0.010 

21.23 

0-068 

0 008 

12.14 

0.052 

0.007 

20.90 

0*038 

0 005 

20.79 

0 036 

0.004 

12.25 

0.053 

0.009 

22.25 

0 049 

0.009 

13 14 

0*054 

0 007 

21 90 

0.042 

0 005 

21*79 

0.036 

0.004 

13.26 

0-043 

0.008 

23.27 

0.032 

0.007 

14 14 

0 063 

O.OC7 

22.90 

0 037 

0 005 

22.79 

0.022 

0 003 

14*28 

0 Q40 

0.008 

26.29 

0 039 

0 OOB 

15.15 

0.052 

0 007 

23 90 

0.037 

0 005 

23 79 

0.034 

0 004 

15.30 

0 047 

0.003 

25.31 

0 061 

0 008 

16.15 

0.042 

0.C06 

24.90 

0*031 

0 004 

24.79 

0 033 

0 004 

16 32 

0.045 

0.008 

26 33 

0.047 

0 00$ 

17.15 

0.044 

O.C06 

25 91 

0.037 

0 005 

25.78 

0 025 

0 004 

17*34 

0 044 

0*008 

27 3$ 

0.052 

0 009 

18.15 

0*045 

0.006 

26 91 

0.029 

0 004 

26.78 

0 026 

0*004 

18.36 

0 039 

0*007 

28 36 

0 065 

9 010 

19 15 

0.044 

0 006 

27 91 

0 027 

0 004 

27 78 

0.027 

0 00 4 

19.38 

0 028 

0.006 

29.38 

0.049 

0.009 

20 15 

0 039 

0.006 

28.91 

0.035 

O.OQ4 

28.78 

0.027 

0-004 

20-39 

0-017 

0.005 

30.60 

0 073 

0.010 

21.15 

0.046 

0 006 

29 91 

0 025 

0.004 

29 70 

0.023 

0*004 

21.41 

0 031 

0.007 

31.62 

0 042 

0 008 

22 16 

0 042 

0.006 

30 91 

0.030 

0 004 

30 78 

0 020 

0*003 

22.43 

0 026 

0.006 

32.66 

0 092 

0 012 

23 16 

0 036 

0*006 

31 91 

0 023 

0.004 

31.78 

0.026 

0*004 

23 45 

0.028 

0 006 

33 66 

0 045 

0 008 

24 16 

0*040 

0.006 

32 91 

0 033 

0.004 

32.77 

0.031 

0 004 

24 47 

0 027 

0.006 

36.68 

0.041 

0 008 

25 16 

0 037 

O.C06 

33.92 

0 029 

0-004 

33*77 

0.025 

0*004 

25 49 

0.027 

0.006 

35 50 

0 040 

0 008 

26.16 

0.033 

0.005 

34 92 

0 029 

0 004 

34 77 

0.027 

0*004 

26.50 

0.031 

0.007 

36.52 

0 034 

0 0C7 

27.16 

0 034 

0.005 

35 92 

0 026 

0.004 

35 7? 

0-028 

0.004 

27 52 

0.025 

0 €06 

37.56 

0 028 

0 006 

28 16 

0*039 

0 006 

36 92 

0.018 

0.003 

36 7? 

0.015 

0.003 

28 54 

0.015 

0.005 

38 56 

0 046 

0.008 

29.17 

C.030 

0.005 

37.92 

0.016 

0.003 

37.77 

0.019 

0.003 

29 56 

0.028 

0.006 

39.50 

0 035 

0.007 

30.17 

0 028 

0.005 

38.92 

0 014 

0.003 

38 76 

0.016 

0 003 

30*58 

0.026 

0-006 

60 60 

0 034 

0.007 

31.17 

0.031 

0 005 

39 92 

0 019 

0.003 

39.76 

0.016 

0.003 

31.60 

0.023 

0 006 

6 i 62 

0.023 

0 00$ 

32.17 

0.035 

0.CO6 

40*92 

0.017 

0.003 

40 76 

0.018 

0 003 

32*61 

0 039 

0 007 

62 66 

0 028 

0.006 

33.17 

0.034 

0 005 

41 93 

0.017 

0.003 

41 76 

o on 

0 002 

33 63 

0.023 

O.C06 

63.66 

0.058 

0.009 

34.17 

0.032 

0.005 

42.93 

0*026 

0.004 

42*76 

0.021 

0.003 

34.65 

0.010 

0.004 

66.68 

0 017 

0 005 

33.17 

0.033 

0 005 

43.93 

0 014 

0 003 

43.76 

0.012 

0.003 

35*67 

0.018 

0.005 

65 69 

0 043 

0.008 

36*18 

0.031 

0.005 

44.93 

0*019 

0 003 

44.76 

0-014 

0*003 

36.69 

0.016 

0.005 

66.71 

0*010 

0.004 

37.13 

0.028 

0*005 

45 93 

0 018 

0 003 

45.75 

0 013 

0-003 

37 ?i 

0 012 

0.004 

67. 73 

0.0 

0.0 

38 IS 

0.024 

0*005 

46.93 

0*001 

0 001 

46.75 

O.QOl 

0-001 

38.72 

0.003 

0 002 

68.75 

0.0 

0*0 

39*18 

0 038 

0.006 

47 93 

0.0 

0.0 

47.75 

0 0 

0.0 

39 74 

o on 

0 C34 

49.67 

0 0 

0 0 

40*18 

0.028 

0*005 

48*58 

0.0 

0.0 

48.37 

0*0 

0.0 

40.76 

0.015 

0.005 

0.0 

0 0 

0.0 

41.18 

0.023 

0 004 

0 0 

0.0 

0.0 

0 0 

0 0 

0.0 

41.78 

0.009 

0.004 

0.0 

o.c 

0.0 

42 18 

0 030 

0.005 

0.0 

0.0 

0.0 

0.0 

0 0 

0.0 

42.30 

0.005 

0.003 

0.0 

0.0 

0.0 

43.19 

0 014 

0.003 

0 0 

0.0 

0 0 

0 0 

0 0 

0*0 

43.82 

0 002 

0.002 

0.0 

0.0 

0 0 

44 19 

0 026 

0.005 

0 0 

0 0 

0 0 

0.0 

0.0 

0.0 

44.84 

0.020 

0.005 

0.0 

0.0 

0.0 

45.19 

0.0Q4 

0.002 

0.0 

0 o 

0.0 

0.0 

0 0 

0*0 

45.85 

0.001 

0.001 

0 0 

0 0 

0.0 

46 19 

0.0 

0 0 

0.0 

0.0 

0*0 

0 0 

0 0 

0.0 

46.87 

0 0 

0.0 

0.0 

0.0 

0.0 

47.19 

0.0 

0 0 

0.0 

0 0 

0.0 

0.0 

0.0 

0 0 

47*39 

0 0 

o.o 

0 0 

0.0 

0.0 

48.19 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

48.60 

0.0 

0 0 

0 0 

0.0 

0*0 

49.19 

0.001 

0 <K>1 

0*0 

0 0 

Q 0 

0.0 

0.0 

0.0 

0*0 

0.0 

o.o 

0 0 

0.0 

0.0 

49*87 

0.0 

e.o 

O.o 

0.0 

0 0 

0.0 

0 0 

0 0 

0.0 

0.0 

0.0 
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T*bXe IS (coat'd ) 

HELIUH-3 FROM A = 54 BCKBAROEO BY 62 MEV PROTONS. 


60 OEG 

- RUN 

5043 

65 DEG 

- RUN 

5011 

70 OCG 

- PUN 

5044 

75 OEG 

- RUN 

7100 

30 DEG 

- RUN 

5012 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

FPROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

(MEV) 

(MB/SR 

-MEV) 

(MEV) 

(M8/SR 

-MEV) 

(MEV) 

(MB/SR 

-MEV) 

(NSVJ 

< MB/SR 

-MEV) 

(MEV) 

(MB/SR 

-MEV) 

12 88 

0 041 

0 oos 

12 82 

0 038 

n CO 3 

12 89 

0 037 

0.005 

12 95 

0 031 

0 003 

12,93 

0 037 

0 002 

13 88 

0 036 

0 004 

13 82 

0 036 

0 003 

13 89 

0.037 

0.005 

13.95 

0 035 

0 003 

13.93 

0.032 

0.002 

14 38 

0 039 

0 CCS 

14 82 

0 036 

0.003 

U 90 

0 023 

0 004 

14 95 

C 034 

0.003 

14 93 

0 029 

0.002 

15 88 

0 036 

C 0C4 

15 82 

0.033 

0.002 

15.90 

0.022 

0.C04 

15.95 

0 026 

0*003 

15 93 

0.022 

0 002 

16 89 

0.033 

0 GO 4 

16 82 

0.033 

0 002 

16 90 

C.027 

0 004 

16.95 

0 025 

0 003 

16 93 

0 022 

0 002 

l? 39 

0 034 

C G04 

17 82 

0 023 

n 002 

17 90 

0.031 

0 005 

17 95 

0 024 

0 003 

17.93 

0 020 

0.002 

18 89 

0 026 

0 004 

IS 82 

0 0 30 

0 002 

18.90 

0 023 

0 004 

18 94 

0 022 

0 003 

18.93 

0 020 

O 002 

19 39 

0.028 

0 004 

19 82 

0.025 

C.CJC2 

19 40 

C.O30 

0 005 

19 94 

0 02? 

0 003 

19 93 

0.021 

0*002 

20.89 

0 015 

0,033 

2C 82 

0 026 

0 002 

20 90 

0.015 

0 003 

20.94 

0 020 

0 003 

20 93 

0.013 

0 001 

21 89 

0 021 

0.093 

21 82 

0 024 

0 002 

21 91 

0 021 

0 004 

21 94 

0 019 

0*003 

21 93 

0.917 

0.001 

22.89 

0 025 

0 004 

22.82 

0 C24 

0.002 

22 91 

0 018 

0 004 

22.94 

0 013 

0 .002 

22 93 

O 012 

o.oox 

23 69 

0 013 

0*003 

23 82 

C 0Z3 

0 ooz 

23 91 

0 C!5 

0 003 

23 94 

C 0X5 

0 002 

23 93 

0 012 

0 001 

24.89 

0 018 

0.903 

24 82 

0 024 

0,002 

24 91 

0.013 

0 003 

24 94 

0 A13 

0.002 

24 93 

0 013 

0 001 

25 89 

0 021 

0 003 

25 62 

0 020 

0.002 

25 91 

0 018 

0 0C4 

25 93 

0,013 

0 G ft 2 

25.93 

0 Oil 

0 001 

26 89 

0 019 

0 C03 

26 82 

0.018 

0.002 

26 91 

0.015 

0.003 

26 93 

0*014 

0*002 

26-93 

0.009 

0 oot 

27 89 

0 018 

0.003 

27 82 

0 017 

0 002 

27,91 

0 005 

0 002 

27 93 

0*016 

0 002 

27.93 

0.009 

0 001 

28 89 

0 018 

0 003 

28 82 

0-013 

0 CO 2 

28 92 

0 013 

0 ^0 3 

28.93 

0 010 

0-002 

28 93 

0-0C9 

0 001 

29 89 

0 017 

0 003 

29 82 

0 012 

0 001 

29 92 

Q 015 

C.C03 

29 93 

0.011 

0 002 

29 93 

0 010 

0 001 

3D 89 

0 020 

0 003 

30 82 

0 016 

0.002 

30.92 

0 012 

0 C03 

30 93 

0.009 

0*902 

3Q 93 

0.007 

0.001 

31.89 

0 016 

0 0°3 

31.81 

0 014 

0 002 

31,92 

0 Cll 

0 003 

31 92 

0*012 

0.002 

31 93 

0.007 

0 001 

32 89 

0 C23 

0 003 

3? 81 

0 017 

0 002 

32 92 

0 013 

0 €03 

32.92 

0.007 

0 001 

32.93 

0 007 

0 001 

33.90 

0.015 

0 003 

33.81 

0 017 

0.C02 

33 92 

0 010 

0 003 

33 92 

0,012 

0 002 

33.93 

0.006 

0 001 

34.90 

0 017 

0 C03 

34 81 

0 012 

0 001 

34.92 

o no3 

0 COl 

34.92 

o 007 

0 002 

34 93 

0.006 

0 001 

35.90 

0.013 

0 003 

35 81 

0 OH 

0 001 

35 93 

o cos 

0.002 

35.92 

0,006 

0 001 

35.93 

0.005 

0 001 

36.90 

0.012 

0 003 

36 31 

0.C09 

0 001 

36 93 

0 006 

0 002 

36 92 

0 005 

0 001 

36.93 

0.004 

0.001 

37 90 

0 009 

0 002 

37 81 

0 009 

0 001 

37 93 

0 007 

0 002 

37 91 

0 006 

0 001 

37.93 

0.002 

0 001 

38 90 

0 C06 

0 002 

38 81 

0 007 

0 001 

38 93 

0 005 

0.092 

38 91 

0*005 

0 001 

38 93 

0 003 

0*001 

39 90 

o oio 

0 002 

39 81 

0 005 

C 001 

39 93 

0.005 

C .002 

39 91 

0,004 

O.OCI 

39.93 

0.003 

0 00 X 

40 90 

0 003 

0 002 

40 81 

a oo5 

0.001 

40.93 

0 €04 

0 CO 2 

40.91 

0 005 

0.001 

40 93 

0.003 

0 001 

41.90 

0 00? 

0 002 

41 SI 

0 cos 

0 001 

41 93 

0 00? 

0 002 

41 9i 

0,003 

0 COI 

41.93 

0 002 

0 001 

42.90 

0 006 

0 002 

42 81 

0 007 

C 001 

42*94 

0 003 

o eoi 

42.91 

0.003 

0 001 

42.93 

0*001 

0 000 

43.90 

0 007 

0 002 

43 81 

3 002 

0 001 

43 94 

o ecz 

0 CSI 

43 90 

0 001 

G.GCl 

43 93 

0 003 

0 001 

44. 9Q 

0 007 

0 002 

44 81 

0 007 

0 COl 

44.94 

a oc3 

0.002 

44.90 

0,0 

O.ft 

44.71 

0-Q 

0 0 

45.90 

0 000 

0,001 

45 81 

0 001 

0 000 

4$ 94 

G.C 

0 O' 

45 88 

0 0 

0 0 

0.0 

0-0 

0.0 

46.90 

0.0 

0 0 

46 81 

o oeo 

0 000 

46 94 

0.0 

0.0 

0 0 

0 0 

0.0 

0*0 

0.0 

0.0 

47.73 

3 0 

0.0 

47.53 

0 0 

0 0 

47 49 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

9.0 

0 0 
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Table IS (Cant'd ) 

HELUIH-3 FROM A = 54 BOMBARDED BY 62 MEV. PROTOMS. 


93 DEG 

- RUN 

4010 

100 DEG 

- RUN 

2070 

no DEG 

- RUN 

5015 

120 OEG 

“ RUN 

7002 

135 DEG 

- RUN 

4011 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

EPROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

IHEV) 

IMB/Sft 

-M£V) 

(MEV) 

(MS/SR 

-MEVI 

I ME VI 

(MB/SR-MEVJ 

IKE VI 

IMB/SR 

,-HEV) 

IMEV) 

{ MB/SR-ME VJ 

12 96 

0.027 

0 002 

7 97 

0 035 

0 010 

13.10 

0.021 

0.902 

12 96 

0*022 

0 003 

12*93 

0*019 

o.ooi 

13 98 

0.025 

a 002 

8.38 

0 018 

0.007 

14. 10 

0*020 

0*002 

13.97 

G 018 

0.003 

13 93 

0.018 

0 ooi 

14 95 

0 027 

0 CC2 

S 78 

0.030 

0 009 

IS il 

0 013 

0 001 

14 97 

0.015 

0 002 

14 93 

0*012 

0 001 

15 95 

0 022 

0*002 

9-19 

0.027 

0 GQ 9 

16 11 

0.013 

0 001 

15 97 

0.012 

0-002 

15*93 

0.010 

0 C01 

16 98 

0 02C 

0 001 

9.60 

0 031 

0 G 09 

17. U 

o.on 

3*001 

16 98 

G.C09 

0 002 

16*94 

0.009 

0 ooi 

17*98 

0 016 

0 001 

10-31 

0 037 

0*006 

is n 

0.C09 

o ooi 

17 98 

0 009 

0.002 

17*94 

0.010 

0.001 

18 98 

0 0X5 

0 001 

11*33 

0 047 

0 007 

19 u 

0 013 

0 OOI 

18 98 

0 010 

0.002 

18 94 

0 007 

o om 

19 96 

0 015 

0.001 

12 35 

0.030 

0.006 

20.12 

0 cos 

0.001 

19*98 

0 010 

0 002 

19 94 

0 006 

0*001 

20*98 

0 OH 

0 001 

13*37 

0 024 

0 005 

21 12 

0.007 

0 001 

20 99 

0 004 

0.001 

20 94 

0.005 

0 001 

21 98 

0 014 

0 001 

14 36 

0*021 

C 005 

22.12 

0 005 

0*001 

21 99 

0-005 

o.ooi 

21.94 

0 004 

0 ooi 

22 98 

0.009 

0 001 

15 49 

C.017 

0.004 

23 12 

0 005 

0 001 

22 99 

0 006 

0 001 

22 94 

0 004 

o coi 

23 98 

0.010 

0 001 

16.42 

C 016 

0*004 

24.12 

0.004 

9.001 

24 00 

0.002 

0 ooi 

23.94 

0 003 

0 coo 

24 98 

0.009 

o rm 

17 44 

0 016 

0.004 

25.13 

0 C03 

0 001 

25 00 

0 006 

0 001 

24.94 

0 003 

0 ooo 

25 98 

0 008 

0 0^1 

18*46 

0.0 15 

C 004 

26.13 

0*005 

0-001 

26*00 

0.001 

0*001 

25.94 

0*003 

c.cco 

26 98 

0 006 

0 001 

19.48 

0 009 

0 003 

27 13 

0 003 

0 001 

27 01 

0 002 

0 00 i 

26*94 

0-002 

0*000 

27 98 

o ao7 

0 001 

20 50 

0 019 

C 005 

2S 13 

0.003 

0 OCi 

28*01 

0 CG2 

0 OOI 

27.94 

0.002 

Q.000 

28*98 

0 006 

c.coi 

21.51 

Q 008 

C 003 

29 13 

0*003 

0 001 

29.01 

0 OOi 

0*001 

28.94 

0 002 

o coo 

29 96 

0 007 

0 001 

2? 53 

0.005 

0*002 

30 14 

0.092 

0 000 

30 01 

C-002 

0-001 

29 94 

0.001 

0 ooo 

30*98 

0 006 

0 001 

23.55 

o.on 

0.903 

31 14 

0*002 

0.091 

31.02 

0 002 

0*001 

30 94 

0 oot 

0.000 

31 98 

0 006 

0 001 

24 57 

0*011 

0 C03 

32 14 

0 CO 2 

0 ooo 

32.02 

0.0 

0.0 

3X 94 

0.001 

0.000 

32 98 

0 004 

0 001 

25 59 

0*009 

0*003 

33 14 

0.002 

0 090 

33.02 

0.001 

0 001 

32*94 

o oot 

0. ooo 

33 98 

0 002 

o oa 

26 61 

0 Oil 

0 003 

34 14 

0 002 

0 ooo 

34 03 

0 001 

0 001 

33*95 

0.000 

0 ooo 

34.98 

0.004 

0.001 

27*62 

0.003 

0 002 

35-15 

0 002 

0.000 

35 03 

0 001 

0 001 

34 95 

0 ooo 

0 ooo 

35 98 

0 003 

0 001 

28 64 

0 008 

0 003 

36 IS 

0 001 

0.000 

36 03 

o.ooi 

0 001 

35 95 

0 ooo 

0 ooo 

36 98 

0.001 

0.000 

29 66 

0.005 

0 002 

37 15 

0 001 

0 ooo 

37.04 

0*001 

0.001 

36 95 

0.000 

0 ooo 

37 98 

0 001 

0 oco 

30 68 

0 002 

0 002 

38 15 

0 001 

0 ooo 

38 04 

0 0 

0 0 

37 95 

0.000 

0.000 

38 98 

O.OQi 

0 oco 

31*70 

0.001 

0 901 

39.15 

0*001 

0.090 

39 04 

0.000 

0.000 

38 95 

0.000 

0.000 

3 Q 98 

o eoi 

0 CCS 

32 72 

C 092 

0 002 

40 16 

0 001 

0 ooo 

40 04 

0.001 

0 001 

39 95 

O.OGC 

0 ooo 

40 98 

0.001 

0 000 

33 73 

0 003 

0.002 

41. 16 

0.000 

O.GOO 

41.05 

0 0 

0 0 

40*95 

0.000 

0.000 

41-98 

0 001 

0 oco 

34 75 

Q 0 

0 0 

42 16 

0*001 

0 ooo 

42 *5 

0 0 

o.o 

41*95 

0 0 

0 0 

42*98 

0.000 

c ooc 

35.77 

0 0 

0 G 

43 16 

0.000 

0*000 

43 OS 

0 0 

0.0 

42.95 

0 0 

0.0 

43.98 

0 000 

0 oco 

36 79 

0 003 

0 002 

44 16 

0.0 

0 9 

43.81 

0 0 

0 0 

43 55 

0 0 

0 0 

44 98 

0 0 

0 0 

37 81 

0 001 

a ooi 

44 84 

9.0 

0 0 

0.0 

0.0 

0.0 

0 0 

0 0 

0 0 

45 71 

o.c 

0 0 

38.83 

0.001 

0*001 

0 9 

o.c 

0 0 

0.0 

0 0 

0.0 

0 0 

0*0 

0*0 

0 0 

0 0 

0.0 

39 84 

0.0 

0*0 

O.C 

o.c 

0.0 

0 0 

0.0 

0 0 

0*0 

0*0 

0-0 

o.o 

0.0 

0.0 

40 66 

0 002 

0.C02 

0.0 

0 0 

0.0 

0 0 

0 0 

0.0 

0 0 

0 0 

0.0 

0 0 

0 0 

0.0 

41 88 

C 0 

C 0 

0 O 

0 o 

0*0 

0*0 

0.0 

0 0 

0.0 

0 0 

0.0 

0.0 

0 0 

0*0 

42 90 

0 0 

0.0 

0.0 

0 0 

0 0 

0 0 

0 0 

0.0 

0-0 

0*0 

0.0 

0 0 

0 0 

0 0 

43 92 

0 0 

0.0 

C 0 

0 0 

0 0 

0 0 

0 0 

0.0 

0.0 

0-0 

0.0 

0*0 

0*0 

3.0 

44 73 

0 0 

o.c 

0 0 

0 0 

0.0 

0 0 

0 0 

o.c 

0.0 

0-0 

0.0 
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Table IS (Cont’d ) 

HEL IUH— 3 FROM A = 54 BOMBARDED BY 62 HEV PROTONS. 


160 DEG 
ENERGY 

- RUN 2067 
SIGHA ERROR 

ENERGY 

SIGHA ERROR 

ENERGY 

SIGHA ERROR 

ENERGY 

SIGHA ERROR 

ENERGY 

SIGMA 

(HEV) 

( H8/SR-MEV) 

(MEV> 

(HB/SR-HEV) 

(HEV) 

IMB/SR-H6V) 

(HEV) 

(HB/SR-HEV) 

(HEV) 

(MB/SR- 


7 42 0.025 0 009 

7.B2 0.046 0.012 

6.22 0 026 0 009 

8*62 0.034 0.010 

9.02 0.032 0 010 

9 42 0 040 0 Oil 

10 12 0.028 0 006 

11.12 0.027 0.C06 

12 12 0 025 0 005 

13.12 0.016 0.004 

14.12 0.023 0 005 

15.12 0 004 0.002 

16 12 0.006 0 003 

17.12 0 007 0 003 

18 12 0 Oil 0.004 

19.12 0.002 0 001 

20 12 0.005 0 003 

21.12 0.001 0.001 

22 12 0.003 0.002 

23.12 00 00 

24.12 0.003 0.002 

25.12 0 002 0 002 

26 12 0.003 0 0G2 

27 12 0 002 C 002 

28.12 0 003 0.002 

29.12 0 0 0.0 

30 12 0.0 0 0 

31 12 0 001 0.001 

32.12 0.001 O 001 

33 12 00 00 

34.12 0.0 0.0 

35.12 0 0 0.0 

36.12 0.0 0 0 

37 12 0.0 0.0 

38.12 0.0 0-0 

39.12 0.0 0 0 

40 12 0 0 0 0 

41.12 0.0 0.0 

42.12 00 00 

43 12 00 CO 

44 12 0-0 0.0 

45.12 0 0 0*0 

46 12 0.0 0.0 

47 12 0.0 0 0 

48 12 0 0 0 0 

49.12 0.0 0 0 

50.12 00 CO 

51 12 00 0.0 

52-12 0.0 0.0 

53 12 0.0 0 0 

54 12 00 0.0 

55.12 0.0 0 0 

56.12 00 00 

57.12 00 00 

58 12 00 0.0 

59 12 00 0.0 

60 12 O.C 0.0 

61 12 0.0 0 0 

61 82 0.0 0.0 


ERROR 

HEV) 
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Table 16 

ALPHA PROM A = 5A BOMBARDED BY 62 MEV PROTOMS. 


12 DEG 

- RUN 

123 

15 DEG 

- RUN 

5016 

20 DEG 

- RUN 

4020 

27 DEG 

- RUN 

5020 

30 DEG 

- RUN 

5C07 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

(MEV) 

(HB/SR- 

-MEV) 

(MEV) 

(MB /SR 

-MEV) 

(HEV) 

(MB/SR 

-MEV) 

(MEV) 

( HB/SR-MEV ) 

(MEV) 

(M8/SR 

-MEV) 

7.55 

0 682 

0.153 

14.10 

0 932 

0.055 

7-65 

0.923 

0.193 

6.92 

0-582 

0.022 

14.10 

0 870 

0.017 

7.95 

1.424 

0.221 

15.09 

0.816 

0.051 

8.06 

1.382 

0.236 

7.32 

0.797 

0.026 

15.10 

0 676 

0.015 

8.35 

1.496 

0.226 

16.09 

0.629 

0.045 

8.47 

1.515 

0.248 

7.72 

1.059 

0.030 

16.10 

0.554 

0.014 

8.75 

1 5 86 

0.233 

17.09 

0.535 

0.042 

8.87 

1.605 

0.255 

8.12 

1.359 

0.034 

17 10 

0.450 

0.013 

9.15 

1.537 

0.229 

18 09 

0.468 

0.C39 

9.28 

1.651 

0.258 

8.51 

1.598 

0 036 

18 10 

0.378 

0 Oil 

9.55 

1 887 

0.254 

19.08 

0.400 

0.036 

9 69 

1.904 

0.277 

8 91 

1.757 

0.038 

19.10 

0 332 

0.011 

10.25 

1.825 

0.158 

20.08 

0.336 

0.033 

10-40 

2.008 

0 180 

9.31 

1.896 

0.040 

20.09 

0.298 

0.010 

11.26 

1.654 

0 150 

21.08 

0.310 

0.032 

11.42 

1.862 

0 174 

9.71 

1.955 

0.040 

21-09 

0.240 

0.009 

12.26 

1.704 

0.153 

22.08 

0.289 

0.031 

12 43 

1.575 

0.160 

10.41 

1 917 

0 025 

22.09 

0 256 

0.009 

13.26 

1.041 

0.119 

23.08 

0.225 

0.027 

13 45 

1.119 

0.135 

11.41 

1.764 

0.024 

23.09 

0.210 

0.009 

14-26 

1.190 

0 128 

24.07 

0 224 

0.027 

14 47 

0.588 

0 098 

12.41 

1.500 

0.225 

24.09 

0.187 

0 008 

15 27 

0.638 

0-093 

25.07 

0.240 

0.028 

15.48 

0.620 

0.100 

13.41 

1.100 

0.165 

25.09 

0.178 

0.008 

16-27 

0.896 

0 111 

26 07 

0.203 

0.026 

16.50 

0.493 

0.089 

14.41 

0.883 

0 017 

26.09 

0 161 

0-007 

17.27 

0.442 

0.078 

27.07 

0.162 

0.023 

17.52 

0.443 

0.085 

15.41 

0.688 

0 015 

27.08 

0.152 

0.007 

18.28 

0.560 

0 087 

28 07 

0.181 

0.024 

18.53 

0 428 

0.083 

16.41 

0 548 

0.014 

28.08 

0.153 

0.007 

19.28 

0.404 

0.074 

29.06 

0.160 

0.023 

19.55 

0.387 

0.079 

17.40 

0.463 

0.012 

29 08 

0 152 

0.007 

20.28 

0 285 

0.062 

3C 06 

0 171 

0.024 

20.57 

0.325 

0.072 

18 40 

0.403 

0.012 

30.08 

0.123 

0.007 

21.28 

0.333 

0.067 

31.06 

0.139 

0.021 

21 59 

0.264 

0.065 

19 40 

0 346 

0.011 

31-08 

0 114 

0.006 

22.29 

0 396 

0.074 

32.06 

0.183 

0.024 

22 60 

0.272 

0.066 

20.40 

0.304 

0 010 

32.08 

0-113 

0.006 

23.29 

0.293 

0.063 

33.05 

0.160 

0.023 

23 62 

0.254 

0.064 

21 40 

0 249 

0.009 

33 08 

0.110 

0.006 

24.29 

0.260 

0.060 

34.05 

0.109 

0.019 

24 64 

0.259 

0 065 

22 40 

0.236 

0.009 

34-07 

0 097 

0 006 

25 30 

0 231 

0.056 

35.05 

0.131 

0.021 

25.65 

0.294 

0.069 

23.40 

0.221 

0.009 

35.07 

0.115 

0.006 

26.30 

0.210 

0.054 

36.05 

0.134 

0.021 

26.67 

0.0B9 

0.038 

24 40 

0.201 

0.008 

36.07 

0.093 

0.006 

27.30 

0.115 

0 040 

37.05 

0.171 

0.024 

27.69 

0.194 

0.056 

25 39 

0.190 

0-008 

37.07 

0.116 

0.006 

28.30 

0 229 

0.056 

38.04 

0 131 

0.021 

28 70 

0.333 

0.073 

26.39 

0 171 

0.008 

38.07 

0.078 

0.005 

29.31 

0 215 

0.054 

39.04 

0.129 

0.020 

29.72 

0.271 

0.066 

27.39 

0.183 

0 008 

39.07 

0 080 

0 005 

30.31 

0 183 

0.050 

40.04 

0 130 

0.020 

30 74 

0 103 

0 041 

28.39 

0 151 

0.007 

40.06 

0.077 

0.00 5 

31.31 

0.212 

0.054 

41.04 

0.086 

0.017 

31.76 

0.150 

0.049 

29.39 

0.152 

0 007 

41.06 

0.072 

0-005 

32.32 

0.151 

0 045 

42.04 

0.107 

0.019 

32 77 

0.170 

0-052 

30.39 

0 140 

0.007 

42.06 

0.060 

0.005 

33.32 

0.082 

0.033 

43.03 

0.103 

0.018 

33.79 

0 143 

0 048 

31.39 

0.125 

0.006 

43.06 

0-062 

0.005 

34.32 

0 126 

0.041 

44.03 

0 118 

0.020 

34 81 

0.045 

0-027 

32.39 

0.123 

0.006 

44-06 

0.063 

O.C05 

35.32 

0.151 

0.045 

45.03 

0.143 

0.021 

35.82 

0.146 

0.049 

33.38 

0.106 

0.006 

45 06 

0.062 

0 005 

36.33 

0.090 

0.035 

46.03 

0.099 

0.018 

36 84 

0.029 

0 022 

34.38 

0.100 

0.006 

46.06 

0.068 

0.005 

37.33 

0.161 

0.047 

47.03 

0.102 

0.018 

37 86 

0.133 

0 046 

35 38 

0.105 

0 006 

47 05 

0 056 

0.004 

38.33 

0.094 

0.036 

48 02 

0.109 

0.019 

38.87 

0.016 

0.016 

36.38 

0.109 

0.006 

48.05 

0.038 

0.004 

39.33 

0.156 

0.046 

49 02 

0 127 

0.020 

39.89 

0.032 

0 023 

37.38 

0. 108 

0.006 

49 05 

0.047 

0.004 

40.34 

0 111 

0.039 

50.02 

0.074 

0.015 

40.91 

0 071 

0.034 

36.38 

0.093 

0.006 

50.05 

0 027 

0.C03 

41.34 

0.169 

0.048 

51 02 

0.100 

0.018 

41.93 

0.074 

0 035 

39.38 

0.087 

0.005 

51.05 

0.033 

0.003 

42.34 

0.102 

0.037 

52-01 

0.105 

0.018 

42.94 

0.019 

0.018 

40.38 

0.084 

0.005 

52 05 

0.018 

0.003 

43 35 

0 152 

0.046 

53.01 

0.041 

0.011 

43.96 

0.097 

0.040 

41.38 

0-082 

0.005 

53.05 

0-007 

0.002 

44.35 

0.118 

0.040 

54.01 

0.024 

0.009 

44.98 

0.094 

0.039 

42.37 

0.075 

0 005 

54.04 

0.002 

0.001 

45.35 

0.157 

0.046 

55 01 

0.012 

0.006 

45.99 

0.061 

0.031 

43.37 

0.074 

0.005 

55 04 

0.004 

0 001 

46.35 

0.165 

0.047 

56.01 

0.022 

0.008 

47.01 

0.061 

0.031 

44.37 

0.080 

0.005 

56 04 

0 004 

0.001 

47.36 

0 150 

0 045 

5 7.00 

0.017 

0.007 

48.03 

0.169 

0.052 

45.37 

0.070 

0.005 

57 04 

0.000 

0.000 

48.36 

0 082 

0.033 

58.00 

0.0 

0.0 

49.04 

0.052 

0.029 

46.37 

0.075 

0.005 

58 04 

0.000 

0.000 

49.36 

0.083 

0.034 

59.00 

0.0 

0.0 

50.06 

0.078 

0.035 

47.37 

0.066 

0.005 

59.04 

0.0 

0.0 

50 37 

0.077 

0 032 

59.75 

0.0 

0.0 

51.08 

0.016 

0.016 

40.37 

0.049 

0 004 

59.76 

0.0 

0.0 

51.37 

0.150 

0.045 

0.0 

o.o 

0.0 

52. 10 

0 032 

0.023 

49.37 

0 052 

0.004 

0.0 

0.0 

0 0 

52 37 

0.077 

0 032 

0.0 

0.0 

0.0 

53.11 

0.016 

0.016 

50 36 

0.042 

0.004 

0 0 

0 0 

0.0 

53.37 

0.045 

0.025 

0.0 

0.0 

0.0 

54.13 

0.0 

0 0 

51.36 

0 037 

0,003 

0.0 

0.0 

0 0 

54.38 

0.042 

0.024 

0.0 

0-0 

0.0 

55.15 

0.0 

0.0 

52.36 

0.029 

0.003 

0.0 

0.0 

0 0 

55.38 

0.014 

0.014 

0.0 

0 0 

0.0 

56 16 

0.016 

0.016 

53.36 

0.008 

0.002 

0.0 

0.0 

0.0 

56.38 

0.055 

0 027 

0.0 

0.0 

0.0 

57.18 

0.0 

o.o 

54.36 

0.006 

0.001 

0.0 

0.0 

0 0 

57.39 

0.0 

0.0 

0.0 

0.0 

0.0 

58.20 

0.0 

0.0 

55.36 

0.005 

0.001 

0.0 

0.0 

0.0 

58.39 

0.0 

0.0 

0.0 

0.0 

0.0 

59.21 

0.0 

0.0 

56.36 

0.006 

G .001 

0.0 

0 q 

0 0 

59.39 

0 0 

0.0 

0 0 

0 0 

0.0 

59.85 

0.0 

0.0 

57.36 

0.000 

0.000 

0.0 

0.0 

0 0 

59.94 

0.0 

0.0 

0.0 

0.0 

0 0 

0.0 

0 0 

0.0 

58 35 

0.000 

0 000 

0.0 

0.0 

0 0 

0.0 

0.0 

0.0 

0 0 

0.0 

0.0 

0.0 

0.0 

0.0 

59.35 

0.0 

0.0 

0.0 

0.0 

0 0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 0 

59.93 

0.0 

0 0 

0-0 

0.0 

0.0 
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Table 1 6 (Cont'd ) 

ALPHA FROM A = 54 8QMBAR0E© BY 62 HgV PROTONS 


35 OEG 

- RUN 

4021 

45 0£G 

- RUN 

4032 

47 0EG 

- RUN 

5042 

50 OEG 

- RUN 

5010 

55 DEG 

- RUN 

4025 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

I HE VI 

IM&/SR 

-M6V J 

<«8V* 

IMS /SR 

-HEV3 

fMEVJ 

I MS/ SR 

-M6VJ 

IHEV) 

tHB/SR 

~HSVJ 

I HEY J 

IHB/SR 

-HEVJ 

7.66 

1 01 

0.08 

7.60 

1.02 

0.08 

5.43 

0.13 

0-01 

14. 1C 

0 68 

0.02 

7.66 

1.13 

0 06 

8.07 

1.29 

0.09 

8 00 

1*22 

o.os 

5,83 

0 2i 

3 02 

15.10 

0.58 

0.02 

8.07 

1.32 

0.07 

8.48 

1 55 

0.10 

8.41 

1.61 

0.10 

6.23 

0 35 

0.02 

16.10 

0 43 

0.01 

8 43 

i 62 

0. 08 

8.38 

1.75 

0 11 

8.81 

1.69 

0 10 

6 63 

0 48 

0*03 

17 10 

0.36 

0.01 

8 89 

l 60 

0 08 

9.29 

l 39 

o.n 

9.22 

l 75 

0.10 

7 03 

0.7S 

0.03 

18.10 

0.24 

0*GI 

9.29 

1.72 

0*08 

9.70 

2.06 

0.12 

9.62 

1.96 

0.1L 

7.43 

0 96 

0.04 

19.10 

0 25 

0.01 

9,70 

i.7& 

0.08 

10.41 

2 00 

0 07 

10 33 

1.83 

0.06 

7.83 

I. 28 

0.04 

20 09 

0 19 

0 01 

10 41 

1.66 

0.05 

11.43 

1.72 

0.07 

11*34 

1*61 

0.06 

8.23 

1.47 

0 05 

21.09 

0*19 

0.01 

U.43 

1.38 

0 04 

12.45 

1.59 

0.07 

12*35 

1*52 

0.06 

8.64 

1 70 

0,05 

22 09 

0.16 

0.01 

12.45 

1.21 

0-04 

13.47 

l.tl 

0*06 

13.36 

1.03 

0.05 

9*04 

1.84 

0 05 

23.09 

0 13 

0 01 

13.47 

0.91 

0. 04 

14.48 

0 87 

0.05 

14.37 

0 76 

0 04 

9,4 4 

1*86 

0.05 

24.09 

0 12 

0 Oi 

14.49 

0 61 

0.03 

15 50 

0 59 

0 04 

15.38 

0.56 

0.04 

10.14 

1-76 

0*03 

25 09 

0.12 

0,01 

15.51 

0 43 

0 03 

16*52 

0.502 

0.037 

16*39 

0.398 

0.030 

U 14 

1 531 

0 029 

26 08 

0.096 

0.007 

16.52 

0.353 

Q. 022 

17*54 

0.434 

0*034 

17 40 

0 360 

0.029 

12-14 

1 196 

0.026 

27.08 

0.086 

0.007 

17.54 

0.323 

0 021 

18.56 

0*398 

0.033 

18.41 

0.244 

0 024 

13.14 

0.930 

0.023 

28 08 

0 084 

0,007 

18.56 

0.224 

o.ois 

19.57 

0 277 

0 028 

19.42 

0.244 

0.024 

14.14 

0.701 

0*020 

29.08 

0.085 

0.007 

19.58 

0.182 

0*016 

20*59 

0 293 

0*028 

20.43 

0*243 

0.024 

15. 14 

0.547 

0.018 

30.08 

0.069 

0.006 

20 60 

0 137 

0 016 

21 61 

0 245 

0.026 

21.44 

0 20i 

0 021 

16 14 

0 450 

0.016 

31.08 

0*066 

0.006 

21.62 

0 194 

0 017 

22.63 

0*180 

0*022 

22.45 

0.135 

0.018 

17 15 

0.346 

0.014 

32.07 

0.073 

0 006 

22 63 

0 121 

0 013 

23.65 

0.149 

0 020 

23 46 

0.184 

0.021 

18 15 

0 317 

0 013 

33.07 

0.062 

0 006 

23*65 

0.108 

0.012 

2*. 67 

0.221 

0.025 

24.47 

C.L50 

0.019 

19.15 

0 250 

0.012 

34,07 

0*057 

0.006 

24 67 

0 099 

0 012 

25.68 

0.164 

0 021 

25.48 

0.133 

0.017 

20 15 

0.221 

0.011 

35 07 

0.048 

0 005 

25*69 

0 128 

0.013 

26 70 

0*136 

0 019 

26 49 

0.138 

0.0L8 

21.15 

0.189 

0.010 

36.07 

0.043 

0.005 

26.71 

0 086 

0 Oil 

27.72 

0 132 

0.019 

27 50 

0*115 

0.016 

22.15 

0.155 

0 009 

37 07 

0*060 

0.006 

27 73 

0.084 

0*011 

28.74 

0 145 

0 020 

28 51 

0.092 

0.015 

23.15 

0.146 

0.009 

38.07 

0.047 

0*005 

2 8.74 

0.074 

0.010 

29.76 

0 168 

0.021 

29.52 

0.126 

0.017 

24 15 

0.139 

0.009 

39.06 

0.045 

0.005 

29 76 

0 0A2 

0 oos 

30 78 

0.093 

0.016 

30 53 

0.118 

0.0L6 

25.16 

0 106 

0.008 

40.06 

0.040 

0.005 

30.78 

0.064 

o.oio 

31.79 

0 131 

0*019 

31 54 

0.105 

0.016 

26 16 

0.106 

0 008 

41.06 

0 032 

0 004 

31 80 

0 055 

0 009 

32.81 

0 080 

0 015 

32.55 

0.078 

0.013 

27 16 

0.107 

0 008 

42.06 

0 023 

0 003 

32.82 

0.049 

0.006 

33. 83 

0.076 

0*014 

33.56 

0.078 

0.013 

28 16 

0.096 

0.007 

43.06 

0.022 

0 003 

33 84 

0 041 

0.006 

34.85 

0 089 

0 016 

34 57 

0.072 

0.013 

29.16 

0.082 

0.007 

44.06 

0.026 

0.004 

34 85 

0.050 

0.008 

35.87 

0 106 

0.01? 

35*58 

0.051 

0.011 

30 16 

0.092 

0.007 

45.05 

0*029 

0 004 

35*87 

0 033 

0.007 

36.88 

0 077 

0 015 

36.59 

0.053 

0.011 

31.16 

0.079 

0,007 

46.05 

0 021 

0.003 

36.89 

0 033 

0.007 

37.90 

0 073 

0*014 

37.60 

0*064 

0.012 

32.10 

0.059 

0 006 

47 05 

0.015 

0.003 

37 91 

0 030 

0 007 

38.92 

0*047 

0 OU 

38.61 

0,047 

O.OIO 

33 16 

0 058 

0.006 

48.05 

0 016 

0.003 

38.93 

0.034 

0-007 

39 94 

0 059 

0 013 

39 62 

0*023 

0.008 

34.17 

0.054 

0 006 

49.05 

0.009 

0.002 

39.95 

0.037 

0.007 

40.96 

0*066 

0 013 

40.63 

0*023 

0.007 

35.17 

0.050 

0-005 

50.05 

0 007 

0 002 

40 97 

0 018 

0.005 

41.93 

0.047 

0 OU 

41 64 

0.023 

0.007 

36 17 

G.Q4S 

0.005 

51.05 

0.012 

0.002 

41.98 

0 021 

0.005 

42*99 

0.039 

0.010 

42.65 

0.024 

0.007 

37.17 

0.057 

0 006 

52.04 

0.003 

0 001 

43.00 

0.014 

O 004 

44*31 

0.051 

0*012 

43*66 

0.039 

0-010 

38 17 

0.042 

0.005 

53.04 

0 000 

O.OOl 

44 02 

0.019 

0.005 

45 03 

0.038 

o.oio 

44 67 

0.017 

0 006 

39.17 

0.032 

0 004 

54.04 

0 000 

0 001 

45.04 

O 017 

0-005 

46 05 

0 028 

0*009 

45 68 

0.019 

0.007 

40 17 

O 043 

0.0OS 

55 04 

0.000 

0.001 

46.06 

0.012 

0 004 

47*07 

0.033 

0.010 

46*69 

0.014 

0.006 

41.it 

0.037 

0.005 

56.04 

0.0 

0.0 

47.08 

€ 013 

0.004 

48*08 

0 022 

0 008 

47.70 

0.014 

0.006 

42 n 

0*032 

0 004 

57.04 

0.0 

0.0 

48.09 

0.010 

0.004 

49 10 

0.019 

0.007 

48*71 

0.006 

0,004 

43.16 

0.032 

0*004 

58.03 

0.0 

O.O 

49,11 

0.013 

0.004 

50.12 

0*015 

0.006 

49.72 

Q.O 10 

0.005 

44 18 

0.029 

0 004 

58 93 

0.0 

0.0 

50 13 

0 005 

0.003 

51.14 

0.009 

0.005 

50.73 

0 009 

0,005 

45.18 

0.029 

0-004 

0.0 

0.0 

0.0 

51.15 

0 008 

0 003 

52.16 

0.008 

0.005 

51.74 

0.0 

0.0 

46 1$ 

0.02? 

0 004 

0.0 

0.0 

0.0 

52.17 

0*0 

0 0 

53*18 

0.004 

0.003 

52.75 

0 0 

0.0 

47.18 

0.024 

0.004 

0.0 

0.0 

0.0 

53.19 

0 003 

0*002 

54.19 

o.ooe 

0.035 

53 76 

0.002 

0-002 

48 18 

0.015 

0.003 

0.0 

0.0 

0.0 

54 20 

0 0 

0 O 

55.21 

0*0 

0 0 

54.77 

0.0 

0 0 

49 18 

0.016 

0.003 

0.0 

0 0 

0.0 

55 22 

0.0 

0.0 

56.23 

0.0 

0.0 

55.78 

0.0 

0.0 

50. 19 

0.008 

0.002 

0.0 

0 0 

0,0 

56.24 

0 0 

0.0 

57.25 

0.0 

0.0 

56 79 

0 0 

0.0 

51.19 

0-016 

0 003 

0 0 

0 0 

0 0 

57 26 

0 0 

0.0 

58*27 

0.0 

0-0 

57*80 

0.0 

0.0 

52. 19 

0 003 

0.001 

0.0 

0*0 

0.0 

58.28 

0.0 

0.0 

59.28 

0.0 

0*0 

58.81 

0.0 

0.0 

53 19 

0.0 

0 0 

0.0 

0 0 

0.0 

59.30 

0.0 

0.0 

59*92 

0-0 

0.0 

59*62 

0.0 

0.0 

54.19 

0.001 

0.001 

0.0 

0.0 

0,0 

0 0 

0 0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

55.19 

0 001 

0.001 

0.0 

0 0 

0*0 

0*0 

0 0 

0.0 

0.0 

0 0 

0.0 

c.o 

0.0 

0.0 

56.19 

0 0 

0-0 

0.0 

0.0 

0.0 

0.0 

0 0 

0.0 

0.0 

0.0 

0.0 

0 0 

0.0 

o.o 

57.19 

0 0 

0.0 

0.0 

0.0 

0.0 

0 0 

0 0 

0 0 

0*0 

o g 

0.0 

0.0 

0.0 

0.0 

58.19 

0.0 

0.0 

0.0 

0 0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 0 

0.0 

0.0 

0 0 

0.0 

59.20 

0.0 

o.o 

0.0 

0 0 

0.0 

0.0 

0 0 

0.0 
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Table 3.6 (Cont'd ) 

ALPHA PACK A $4 BOHBAftOEO SY &2 H£Y. PROTONS. 


60 0E6 

- RUN 

5043 

65 DEG 

- RON 

5011 

70 nes 

- RUN 

5044 

75 oeo 

~ RUN 

7100 

80 DEG 

- RUN 

5012 

ENERGY 

$S08A 

ERROR 

ENERGY 

SIGftA 

6RRSR 

ENERGY 

5IGH4 

ERROR 

ENERGY 

$um& 

ERROR 

ENERGY 

Siam 

ERROR 

4SEY? 


itfSV! 

imtsR 


134EVJ 

ms/$R-8£¥> 

f **£¥> 

CH8/SR 


iwev? 

WB/SR 

-«EVJ 

5*13 

0.157 

0.014 

14.12 

0.533 

0*010 

5.U 

o.i5i 

0*016 

14.25 

0*331 

0*011 

14.23 

0.4U 

0.007 

5*53 

0.215 

0.017 

15.12 

0.407 

0.009 

5*38 

0.Z42 

0*021 

15,25 

0,345 

o.ou 

15 23 

0.310 

0*006 

5, *3 

0.324 

0.021 

16.12 

0.315 

0,008 

5.98 

0.397 

0.027 

16.25 

0,259 

0,009 

16.23 

0.226 

0.005 

6.33 

0.456 

0.025 

17.12 

0.251 

0.807 

6,38 

0.594 

0*032 

17*25 

0-213 

0.008 

17,23 

0-i?9 

0-005 

6*73 

0.670 

0.030 

18.12 

0*2 10 

0.006 

6*78 

0.829 

0 038 

18 25 

0,162 

0 307 

18.23 

0.155 

0*055 

7*13 

0 952 

0.036 

19.12 

0*166 

0.005 

7* 19 

1.121 

0.045 

19*24 

0*150 

0*007 

19.23 

0.122 

0 054 

7*53 

i 205 

0.040 

20.12 

0*134 

0*005 

7 59 

1.279 

0*048 

20*24 

0.125 

0*006 

20-23 

0.092 

0.009 

7.93 

1*415 

G.043 

21.12 

0.115 

8.005 

7*99 

1.500 

0.052 

21.24 

8 112 

0.006 

21,23 

0*084 

0 033 

0*33 

1.590 

0.046 

22*12 

0*101 

0.064 

3 39 

1*517 

0.052 

22,24 

0.095 

0.OC6 

22-23 

0.074 

0.003 

e*73 

i* 669 

0.04? 

23*12 

0.095 

0*004 

8.79 

1.604 

0.053 

23.24 

0.070 

0*005 

23.23 

0*059 

0,033 

9.13 

1.712 

0.048 

24 12 

0*075 

6.004 

9.19 

1.673 

0-054 

24-24 

0.065 

0*005 

24 23 

Q-053 

0 O03 

9*33 

1.691 

0.047 

26.12 

0,074 

0*004 

9,59 

1-592 

0.053 

25.23 

0 052 

0.004 

25.23 

0.045 

0.002 

10*23 

1.542 

0.029 

26.12 

0*063 

0.003 

18 29 

1.349 

0 031 

26*23 

0,052 

0.004 

26 23 

0.041 

0-052 

11*23 

1.346 

0.027 

27. U 

0.060 

0.003 

11 29 

1.097 

0.028 

27.23 

0*049 

0-004 

27.23 

0.035 

0 002 

12.23 

0.875 

0*022 

28 12 

0*049 

0.003 

12.29 

0.830 

0 024 

28,23 

0 041 

0*004 

28.23 

0.032 

0 002 

13.23 

0.660 

0 019 

29.12 

0.052 

0.003 

13 29 

0.628 

0 021 

29*23 

0.037 

0*003 

29.23 

0.026 

0,002 

14.23 

0.529 

0.017 

30.12 

0.042 

0.003 

14*29 

0 456 

0 018 

30*23 

0.033 

0.003 

30 23 

0 028 

0.OO2 

15.23 

0.418 

0 015 

31.12 

0.044 

0.083 

15*30 

0*334 

0*015 

31*22 

0.030 

0*003 

33-23 

0-025 

O.0&? 

16.23 

0.341 

0.013 

32 li 

0.040 

8*003 

i$ 30 

0,270 

0 014 

32*22 

0.029 

0*003 

32 23 

0.023 

0.002 

17.24 

0.264 

0.012 

33.it 

0*031 

0.002 

17 38 

0.210 

0*012 

33*22 

0.019 

0.002 

33.23 

0.&21 

0*002 

is.24 

0.232 

0*011 

34.11 

0,030 

0.002 

18*30 

0*164 

o.ou 

34*22 

O 022 

0*003 

34 23 

0 01? 

O 001 

19.24 

0.166 

0*009 

35*11 

0*026 

0.002 

19 30 

8*131 

0,010 

35*22 

0*027 

0*003 

35.23 

0.017 

O.032 

20.24 

0.154 

0.009 

36*11 

0.025 

6.002 

20 30 

0.115 

0*009 

36.22 

0.022 

0,003 

36.23 

0.015 

0.001 

21.24 

0 135 

0.0C8 

37.11 

0.035 

0.003 

21* 30 

0.097 

0.008 

37*22 

0,014 

0*002 

37.23 

0*018 

0.002 

22.24 

0.128 

0.008 

38.11 

0-024 

6*002 

22.31 

0.084 

0 008 

38*21 

0-025 

0.0 03 

38-23 

0-012 

0*001 

23 24 

0.106 

O.QO? 

39*11 

0.01? 

0.002 

23*31 

0.072 

O.0G? 

39*21 

0.014 

0 002 

39.23 

o.ou 

o on 

24.24 

0.103 

0.007 

40.11 

0.019 

0.002 

24.31 

0.0&9 

0.007 

40*21 

0.012 

O 002 

40.23 

0-009 

0 001 

25.24 

0*074 

0.005 

4i.il 

o.ou 

O.OOi 

2S.31 

0.060 

0.007 

41,21 

0 012 

0*002 

41.23 

0.007 

0.001 

26.24 

0.071 

0*006 

42* li 

0.014 

0*002 

26.31 

0.045 

0*006 

42.21 

0,010 

0.002 

42*23 

0.007 

0.001 

27.24 

0 056 

0.0Q6 

43*11 

o.o io 

0.001 

27.31 

0,050 

0 036 

43,21 

0*009 

0.002 

43*23 

O-G07 

0*031 

28*24 

0.064 

0*006 

44.11 

0.013 

£5.002 

28,31 

0.039 

0*005 

44.20 

0 00? 

0,002 

44.23 

0.005 

o.ooi 

29.24 

0 043 

0.005 

45. U 

0.008 

0*001 

29.32 

0 036 

0.005 

46*20 

0.006 

0.001 

45.23 

0 0Q3 

o.om 

30.24 

0.059 

0.006 

46*11 

0.008 

0.001 

30*32 

0.035 

0*005 

46.20 

0,004 

0*001 

46-23 

0.004 

0.00! 

31.24 

0.042 

0.005 

47.11 

0.009 

0.001 

31.32 

0.029 

0*005 

47.20 

0,002 

0.001 

47.23 

O 002 

0*000 

32.24 

0.042 

0.005 

48.11 

0.006 

C.C01 

32 32 

0.028 

0*004 

48.20 

0,003 

0.001 

48*23 

0-002 

C.DOl 

33.24 

0.036 

0*004 

49.11 

0.003 

0*001 

33 32 

0.029 

0*008 

49.20 

0.003 

0 001 

49.23 

0.001 

0 000 

34.25 

0 034 

0.004 

50.il 

D.005 

0.001 

34.32 

0.021 

0.004 

50*19 

0,000 

0*000 

50.23 

0.000 

0.000 

35.25 

0 031 

0.004 

51. U 

0 001 

0.000 

35 32 

0.020 

0.004 

51,19 

0.000 

0.000 

51.23 

0 000 

0 000 

36.25 

0 026 

0.004 

51 81 

6.0 

0*0 

36*33 

0.019 

0-004 

52*19 

0.0 

0.8 

52*23 

0.000 

a 000 

37*25 

0.036 

0.004 

0*0 

0.0 

8*8 

37.33 

0.O28 

0 004 

53*19 

0.0 

0.0 

52.86 

0.0 

0 0 

38 25 

0*028 

0.004 

0.0 

0.0 

0*0 

38*33 

0.017 

0,003 

54*19 

0 0 

0*0 

0*0 

0.0 

0 0 

39*25 

0*024 

0.004 

0.0 

0,0 

0.0 

39.33 

0.020 

Q.QQ4 

55.19 

0,0 

0 0 

0.0 

0.0 

0 0 

43.25 

0*023 

0.004 

0*0 

0,0 

0.0 

40*33 

O.ou 

0-003 

56.18 

0.0 

0.0 

O.O 

0 c 

0 0 

41.25 

0.016 

0 003 

0.0 

0 0 

8.0 

41*33 

0.006 

0*002 

56 76 

0*0 

O.O 

0.0 

0.0 

0,0 

42.23 

0.021 

0.003 

0.0 

0*0 

0.0 

42.33 

0.016 

0*003 

0.0 

0,0 

0*0 

0*0 

0.0 

0*0 

43.25 

0.0 10 

0 002 

0.0 

0.0 

0.0 

43-34 

0.006 

0.002 

0.0 

0*0 

0*0 

0*0 

0.0 

0 0 

44.25 

0.013 

0.003 

0.0 

0.0 

0.0 

44 34 

0.006 

0*002 

0,0 

0*0 

0 0 

0*0 

0.0 

0*0 

45.25 

0.OL4 

0.003 

0.0 

0.0 

0.0 

45*34 

0*007 

0,002 

0,0 

0 0 

0.0 

0.0 

0*0 

0*0 

46 25 

D Oil 

0.002 

0.0 

0*0 

3.0 

46.34 

0.0G3 

0*002 

0.0 

0.0 

0 0 

0.0 

0.0 

0*0 

47.25 

0.009 

0*002 

0*0 

0.0 

Q.0 

47*34 

0.005 

0*002 

0,0 

0.0 

0.0 

0 0 

0*0 

0.0 

48*25 

0.007 

0.002 

0 0 

0,0 

0,0 

48.34 

0.002 

0*001 

0.0 

0*0 

O.O 

0.0 

0.0 

0.0 

49.25 

0.002 

0.001 

0.0 

0,0 

0*0 

49.34 

0.002 

0*001 

0,0 

0*0 

0*0 

0 0 

0.0 

0*0 

50 26 

0.006 

0 002 

0 0 

0.0 

0.0 

59.35 

0.002 

o ool 

0.0 

0*0 

0*0 

0 0 

0 0 

0 0 

51*26 

0.001 

0.001 

0.0 

0.0 

0.0 

5U35 

0.0 

0*0 

0,0 

0*0 

0.0 

0.0 

0.0 

0.0 

52 26 

0.000 

0 001 

0.0 

0.0 

0.0 

52.35 

o.o 

o.o 

0.0 

0 0 

0,0 

0*0 

0-0 

0 0 

53.26 

0*0 

0.0 

0.0 

0*0 

O.O 

53*35 

0.0 

o-o 

0*0 

0*0 

O 0 

0 0 

0.0 

0.0 

54.26 

0*000 

0.001 

0.0 

3*0 

0.0 

54.35 

0.0 

o.o 

0*0 

0*0 

0,0 

0.0 

0.0 

0.0 

55 26 

0.0 

0.0 

0.9 

0.0 

0.0 

55 35 

0.0 

0.0 

o.o 

0,0 

0*0 

0.0 

0*0 

0.0 

56.26 

0*0 

s.o 

0.0 

0*0 

0*0 

56.35 

o.o 

0*0 

0*0 

0*0 

0,0 

0*0 

0.0 

0 Q 

57.26 

0.0 

0.0 

0*0 

0 0 

0.0 

57.36 

0.0 

o.o 

0*0 

0 0 

O.O 

0.0 

o.o 

0.0 

58.26 

0.0 

0.0 

0.0 

0*0 

0,0 

58.01 

0 c 

0.0 

0.0 

0,0 

0.0 

0 0 

0.0 

0.0 

5 a. 79 

0.0 

0.0 

0.0 

0*0 

0.0 

0 0 

0.0 

0.0 

0-0 

o.o 

0.0 

0.0 

0-0 

0-0 
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fable 1 6 (Cent* d ) 

ALPHA *ROH A « 54 BOMBARDED BY 62 MEV. PROTONS 


90 DEG 

- RUN 

4010 

100 DEG 

* RUN 

2070 

lto 0£G 

- RUN 

5015 

120 GEG 

- RUN 

7002 

135 DEC 

- RUN 

4011 

ENERGY 

S1GHA 

ERROR 

ENERGY 

SIGHA 

ERROR 

ENERGY 

SISHA 

ERROR 

ENERGY 

SISHA 

ERROR 

ENERGY 

SIGMA 

ERROR 

CHEVJ 

{ MB/ SR 

-HEVJ 

?HE VI 

CM8/SR 

~ H £ V > 

C MSYl 

{ HB/SR 

-HEVJ 

CHE VI 

CHB / SR ~ H £ V3 

CHEV1 

CM8/SR 


14*33 

0 330 

0.006 

5.27 

0.275 

0.027 

14.40 

0.240 

0*005 

5-04 

0.359 

0.018 

14.18 

0.197 

0 . 004 

15 33 

0.249 

0.005 

5.68 

0.424 

0.034 

15.41 

0.183 

0.005 

5.44 

0.615 

0.024 

15*18 

0 139 

0 003 

16.33 

o.ieo 

0.004 

6.08 

0.608 

0.040 

16.41 

0.127 

0.004 

5*84 

0.866 

0.028 

16.18 

0.099 

0 003 

17 33 

0.144 

0.004 

6 49 

0.862 

0.048 

17.41 

0.093 

0 003 

6,24 

1.048 

0.031 

17.19 

0.069 

0 002 

18*33 

0.121 

0.004 

6.90 

1.192 

0.057 

18.41 

0.081 

0.003 

6.64 

i.337 

0.035 

xe 19 

0 051 

0 002 

19.33 

0 085 

0.003 

7.31 

1 389 

0*061 

19*41 

0.060 

0.003 

7.05 

1-527 

0.038 

19.19 

0.041 

0.002 

20.33 

0.073 

0.003 

7.71 

l *$ 9t 

0-065 

20-42 

0-049 

0 002 

7 45 

1.634 

0-039 

20.19 

0.030 

0,601 

21.33 

0 056 

0.003 

B.12 

1.664 

0.067 

21 42 

0.038 

0.002 

7.85 

1 617 

0.039 

21.19 

0-026 

0.001 

22.33 

0.050 

0 002 

8-53 

1.673 

0.067 

22.42 

0.030 

0.002 

8.25 

1.587 

0.039 

22.19 

0.021 

0.001 

23.33 

0.043 

0.002 

9*94 

1.538 

0.064 

23.42 

0.025 

0 002 

8.65 

1 522 

0 033 

23.19 

0 018 

0 001 

24.33 

0.037 

O . C02 

9.34 

1.621 

0.066 

24 42 

0.019 

0 002 

9.05 

1.379 

0.036 

24.19 

0.014 

0.001 

25.33 

0.035 

0.002 

9.75 

1.303 

0.059 

25.43 

0.021 

0 002 

9.45 

1 261 

0.034 

25.19 

0.010 

0.001 

26.33 

0.031 

0.002 

10.46 

1.202 

0.036 

26 43 

0.014 

0.001 

10.16 

1.005 

0.019 

26 19 

0.009 

o.oot 

27 33 

0.026 

0.002 

11.48 

0.874 

0.031 

27.43 

0.015 

0 001 

11.16 

0.800 

0.017 

27.19 

0.008 

0.001 

28.33 

0.025 

0.002 

12.50 

0.666 

0.027 

28.43 

0.012 

0.001 

12.16 

0 482 

0.013 

28.19 

0 006 

0 C01 

29.33 

0.019 

0 001 

13 52 

0.553 

0.024 

29.43 

0*008 

0.001 

13.16 

0.278 

0.010 

29.19 

0.005 

0.001 

30.33 

0.017 

0.001 

14.54 

0.351 

0.019 

30.44 

0.009 

0.001 

14.17 

0.247 

0.010 

30 19 

0.005 

0.001 

31.33 

0.016 

0 001 

15.56 

0.207 

0.015 

31.44 

0.008 

0.001 

15.17 

0.186 

0.008 

31.19 

0.004 

0.001 

32.33 

0.013 

O.QOl 

16.57 

0.133 

0.012 

32.44 

0.007 

0.001 

16 . 1 ? 

0.128 

0.007 

32.19 

0.002 

0.000 

33.33 

0.013 

0.001 

17.59 

0 121 

O.OU 

33 44 

0.006 

0 001 

17 18 

0.089 

0.006 

33 19 

0.003 

0 000 

34.33 

0.009 

0.001 

IB. 61 

0.113 

0 Oil 

34.44 

0.005 

0.001 

18 18 

0.083 

0.006 

34.20 

0.002 

0.000 

35.33 

0.011 

0.001 

19.63 

0.072 

0.009 

35.45 

0.005 

0.001 

19.18 

0.053 

0.004 

35 20 

0.002 

0.000 

36.33 

0.005 

0.001 

20.65 

0.0 56 

0.008 

36.45 

0 C04 

0 001 

20.19 

0.049 

0 004 

36.20 

0.001 

0.000 

37 33 

0.006 

0.001 

21.67 

0.064 

0.008 

37.45 

0.003 

0.001 

21.19 

0.037 

0.004 

37.20 

0.001 

0-000 

38.33 

0.005 

0 . G01 

22.68 

0 048 

0.007 

38.45 

0.003 

0.001 

22.19 

0 033 

0.004 

38.20 

0.000 

0.000 

39 33 

0.005 

0.001 

23.70 

0.028 

0.005 

39.45 

0.002 

0-000 

23.19 

0.017 

0.003 

39.20 

0.000 

0 . 00 0 

40.33 

0.003 

0.001 

24.72 

0-030 

0.006 

40.46 

0.002 

0 001 

24 . 20 

0.021 

0 003 

40.20 

0.000 

0.000 

41.33 

0.003 

0 001 

25 74 

0.020 

0.005 

41.46 

0.001 

0.000 

25-20 

0.019 

0.003 

41.20 

0.000 

0.000 

42.33 

0.004 

0.001 

26 76 

0.018 

0.004 

42.46 

0.001 

0.000 

26.20 

0.013 

0.002 

42*20 

0 000 

0 ooo 

43.33 

0.002 

0.001 

27.78 

0 012 

0.004 

43 46 

0 001 

0 000 

27.21 

0 010 

0.002 

43.20 

o.o 

0.0 

44.33 

0 002 

0.000 

28.80 

O.OU 

0.003 

44.46 

0.001 

0.000 

28*21 

0.007 

0.002 

44 20 

0.0 

0 0 

45.33 

0.002 

0.000 

29.81 

0 008 

0.003 

45.47 

0.001 

0 000 

29.21 

0 009 

0.002 

45.20 

0 0 

0.0 

46.33 

3.001 

0.000 

30.83 

0.015 

0.004 

46.47 

0.000 

0.000 

30.22 

0.004 

O.OQl 

46.20 

0.000 

0.000 

47.33 

0.001 

0.000 

31.85 

0.006 

0.003 

47.47 

0.000 

0.000 

31*22 

0.006 

0 001 

4 ? 20 

0.0 

0 0 

48.33 

3.001 

0.000 

32.87 

0.005 

0.002 

48 . 4 ? 

0-0 

0-0 

32-22 

0-006 

0 001 

43-20 

0.0 

0*0 

49.33 

0.000 

0.000 

33.89 

0 010 

0.003 

49.47 

0.0 

0.0 

33.22 

0.002 

0 001 

49.20 

0.0 

0.0 

50.34 

0.0 

0.0 

34.91 

0.011 

0.003 

0-0 

0.0 

0 0 

34 23 

0.003 

0.001 

50.21 

0.0 

0.0 

51.34 

3.0 

0.0 

35.92 

0.001 

0.001 

C.O 

0.0 

0.0 

35.23 

0-003 

0 001 

SI. 21 

0.0 

0 0 

52.34 

0.0 

0.0 

36.94 

0.007 

0.003 

0.0 

0.0 

0.0 

36 23 

0 002 

0.001 

52*21 

0*0 

0 0 

53*34 

3.0 

0.0 

37.96 

0.002 

0.002 

0.0 

0.0 

0.0 

37.24 

0.004 

O.OQl 

53 01 

0.0 

0.0 

54.34 

0.0 

0.0 

38.98 

0.006 

0.002 

0.0 

0.0 

0.0 

38 . 24 

0.001 

0.000 

0.0 

0.0 

0.0 

55.34 

0.0 

0.0 

40 00 

0.003 

0.002 

0.0 

0.0 

0 0 

39 24 

0 002 

0.001 

0.0 

0.0 

0.0 

56.04 

0.0 

0.0 

41.02 

0.002 

0.001 

0*0 

0 0 

0.0 

40.25 

0.001 

0.001 

0 0 

0 0 

0.0 

0.0 

0.0 

0.0 

42 03 

0.005 

0.002 

0.0 

0.0 

0.0 

41.25 

0 001 

0.001 

0.0 

0.0 

0.0 

0.0 

3.0 

0.0 

43.05 

0.002 

0.002 

0.0 

0.0 

0 0 

42.25 

0 001 

Q.OOl 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

44.07 

0.0 

0.0 

0 0 

0.0 

0.0 

43.25 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

45.09 

0.0 

0.0 

0 0 

0.0 

0.0 

44-26 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

46.11 

0.0 

0.0 

0.0 

0.0 

0.0 

45-26 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 0 

0.0 

47.13 

0.0 

0.0 

0.0 

0.0 

0.0 

46.26 

0.0 

0*0 

0.0 

0.0 

0.0 

0.3 

0.0 

0.0 

48 14 

0.0 

0.0 

0.0 

0 0 

0.0 

47.27 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

49.16 

0.001 

0.001 

0.0 

0.0 

0.0 

48.27 

0.0 

0 0 

0 0 

0 0 

0.0 

0.0 

0.0 

0.0 

49.85 

0.0 

0.0 

0.0 

0.0 

0.0 

49.27 

0 0 

0.0 

o.o 

0.0 

0 0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

50.28 

0.0 

0.0 

0.0 

0*0 

0*0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 0 

0.0 

0 0 

51.28 

0 0 

0.0 

0.0 

0*0 

0.0 

0.0 

0 0 

0.0 

0*0 

0.0 

0.0 

0 0 

0.0 

0.0 

52.28 

0 0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 0 

53.28 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 0 

0.0 

0.0 

0.0 

0.0 

0.0 

53.86 

0.0 

0.0 

0.0 

0.0 

0 0 
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Table 16 (Coni' d ) 

ALPHA FROM A - 54 BOMBARDED BY 62 MEV. PROTONS 


160 DEG “ RUN 2067 


ENERGY 

SIGMA 

ERROR 

iSSYl 

f M8/SR-MEVJ 

4. 67 

0 48 

0.04 

5*07 

0.70 

0*05 

5*47 

0.9? 

0 05 

5.87 

1-33 

0.06 

6.27 

1.49 

0.07 

6.67 

1.58 

0.07 

7.07 

1.73 

0.07 

7.47 

1.69 

0.07 

7.87 

1.54 

0.07 

8.27 

1.60 

0.07 

8.67 

1.38 

0.06 

9.07 

1.24 

0.06 

9. A? 

1.13 

0.06 

10.17 

0.87 

0.03 

11.17 

0.64 

0.03 

12 17 

0-469 

0.023 

13 17 

0*334 

0.020 

14.17 

0.228 

0.016 

15.17 

0 143 

0.013 

16.17 

0.114 

0.012 

17.17 

0.064 

0.009 

18.17 

0-073 

0.009 

19.17 

0 040 

0 007 

20.17 

0.033 

0.006 

21.17 

0.012 

0.004 

22.17 

0.023 

0.005 

23.17 

0.015 

0.004 

24.17 

0.011 

0.004 

25.17 

0 013 

0 004 

26.17 

0.019 

0 005 

27.17 

0 on 

0.004 

28.17 

0*008 

0.003 

29.17 

0.002 

0 002 

30.17 

0.002 

0.002 

31.17 

0 005 

0.002 

32.17 

0.002 

0.002 

33.17 

0.001 

0.001 

3*. 17 

0.0 

0.0 

35.17 

0 001 

0.001 

36.17 

0.001 

0.001 

37-17 

0.0 

0.0 

38.17 

0.0 

0.0 

39.17 

0.0 

0.0 

AO. 17 

0.0 

0.0 

41.17 

0.0 

0 0 

42.17 

0.0 

0*0 

43.17 

0.0 

0.0 

44.17 

0.0 

0.0 

45.17 

0.0 

0.0 

46.17 

0.0 

0.0 

47.17 

0 0 

0.0 

48.17 

0.0 

0*0 

49.17 

0.0 

0.0 

50.17 

0.0 

0.0 

51.17 

0.0 

0.0 

52.17 

0.0 

0.0 

53.17 

0-0 

0.0 

54.17 

0.0 

0.0 

55.17 

0.0 

0.0 

56.17 

0.0 

0.0 

57.17 

0.0 

0.0 

58.17 

0.0 

0.0 

59.17 

0.0 

0.0 

60.1? 

0.0 

0 0 

61.17 

0.0 

0 0 

61.85 

0.0 

0.0 


ENERGY SIGMA ERROR 
tMEVi IMa/SR-HgVJ 


ENERGY SIGMA ERROR 
(MEYI IHS/SR-HEV) 


ENERGY SIGMA ERROR 
CHEYI IMB/SR-M6V) 


ENERGY SIGMA 
IKEYI {HB/SR 


ERROR 

MSVJ 
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Table 17 

PROTOM PROM A » 54 BQH8AR&E0 BY 39 MEV- PROTONS. 


1$ DEC - PUN 

6007 

20 DES - RUN 

6006 

30 DEG - RUN 

6001 

47 DEG - RUN 

(A 

0 

0 

60 OEG 

■ - RUN 

6003 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGH A 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

S1GHA 

ERROR 

(HCV) 

IH8/SR 

-HEVi 

{ HE VI 

CMB/SR-HEV1 

(HEVJ 

tm/SR 

-HEVJ 

mevi 

IM8/$R-HEVJ 

f HEV) 

(MS/SR 


1.96 

6.14 

0-32 

1.96 

6.02 

0.15 

1.76 

4 70 

cun 

3.80 

27 36 

0.16 

l 76 

5.05 

0.06 

2.36 

8 67 

0 38 

2.36 

8.66 

0-18 

2.16 

7.84 

0 14 

4-20 

24.73 

0.15 

2.16 

T.94 

0.07 

2.75 

11 60 

0 44 

2.76 

11 85 

0.21 

? 56 

10.81 

0*17 

4.60 

17.76 

0*13 

2.56 

12.36 

0.09 

3.15 

14 51 

0 50 

3.15 

14.72 

0.23 

2*95 

14.09 

0*19 

4.99 

17 26 

0.13 

2.96 

15.22 

0.10 

3 55 

15.61 

0.52 

3.55 

15.99 

0.24 

3*35 

15.95 

0 20 

5.39 

16.43 

0 12 

3-35 

15.00 

0.10 

3 94 

17 13 

0.54 

3.95 

17 09 

0 25 

3 75 

17.11 

0.21 

5*79 

15 26 

0.12 

3.75 

16.06 

0. LI 

4 34 

18.28 

0.56 

4.35 

18 03 

0.26 

4.14 

18 57 

0.22 

6.19 

14.12 

0.L2 

4 15 

16.57 

0.11 

4.74 

18 38 

0.56 

4.74 

18 02 

0.26 

4 54 

18.31 

0 22 

6 58 

12.79 

Q.ll 

4.54 

16.71 

0.11 

5. 14 

17 72 

0 55 

5 14 

17.90 

0.26 

4.94 

18.30 

0*22 

7 28 

10.62 

0.06 

4.94 

16.23 

O.U 

5 53 

16.46 

0-53 

5.54 

16.68 

0.25 

5 34 

17.41 

0 21 

8.27 

8-37 

0.06 

5 34 

15.50 

O.LO 

5.93 

15 J7 

0.52 

5.94 

15 69 

0-24 

5 73 

16 64 

0 21 

9-27 

5 91 

0-05 

5.74 

14.17 

0-10 

6 33 

14.65 

0.50 

6.33 

14*29 

0.23 

6.13 

15 52 

0.20 

10.26 

4.34 

0*04 

6 13 

13 14 

0.10 

6.7? 

12.93 

0.47 

6 73 

13.19 

0.22 

6.53 

14.21 

0.19 

11-25 

3.45 

0.04 

6*53 

11.63 

0.09 

7.4? 

11.41 

0.28 

7 43 

11*07 

0.13 

7 22 

11 94 

O.U 

12-25 

2.85 

0-03 

7.23 

9.77 

0.05 

3.41 

9.14 

0 25 

8.42 

9.08 

0*12 

8.22 

9.64 

0.10 

13.24 

2.50 

0.03 

8*22 

7.68 

0.05 

9 40 

6 38 

0-21 

9.41 

6.53 

0*10 

9.21 

6.35 

0*08 

14 24 

2-25 

0 03 

9*21 

5.41 

0.04 

10 40 

5.05 

0 19 

10.41 

5.08 

0.09 

10.20 

5.38 

0.07 

15-23 

2.15 

0.03 

10.21 

4-04 

0.03 

11.39 

4 77 

0 13 

11.40 

4.05 

0.08 

11.19 

4.35 

0.07 

16.22 

2.01 

0 03 

11*20 

3.03 

0-03 

t?„3S 

3.53 

0.16 

12.39 

3 54 

0*07 

12.19 

3.52 

0 06 

17.22 

1.99 

0.03 

12.19 

2.49 

0.03 

13 37 

3.473 

0.154 

13 39 

3.222 

0*069 

13.18 

3 215 

0.057 

18.21 

2.174 

0.029 

13-19 

2.130 

0.024 

14.36 

3.354 

0.151 

14*38 

2.871 

0.065 

14.17 

2.748 

0.053 

19.21 

2*051 

0*028 

14. 18 

1 *888 

0.023 

15.36 

2.886 

0 140 

15 37 

2.766 

0.064 

15.17 

2.697 

0 052 

20.20 

2.029 

0.028 

15*17 

1.746 

0.022 

16 35 

2.751 

0 137 

16 37 

2 893 

0.065 

16 16 

2.502 

0*051 

21.19 

2-064 

0 028 

16*17 

1.586 

0.021 

17 34 

2.819 

0 139 

17.36 

2-752 

0.063 

17.15 

2 54 1 

0.051 

22 19 

2-037 

0 028 

17 16 

1.574 

0.021 

18.33 

3.003 

0.143 

18.35 

2 691 

0.063 

18 14 

2.626 

0.052 

23 18 

1.993 

0 027 

18*15 

1.562 

0.021 

19 33 

3.189 

0.148 

19 35 

2 865 

0.065 

19.14 

2.642 

0.052 

24.17 

1.744 

0 026 

19.15 

1.547 

0*021 

20.32 

3-?35 

0-149 

20.34 

2.687 

0.063 

20 13 

2.631 

0.052 

25 L7 

1 744 

Q 026 

20. 14 

1.457 

0*020 

23 31 

3.061 

0.145 

21 33 

2.725 

0. 063 

71-12 

2*633 

0 052 

26*16 

1.655 

0.025 

21 13 

1.467 

0.020 

2?. 30 

3 050 

0.144 

22.33 

2.304 

0.064 

22.11 

2.707 

0*053 

27.16 

1*656 

0*025 

22.13 

1 426 

0*020 

23*30 

3 370 

0.050 

23 32 

2.812 

0.064 

23.11 

2*522 

0.051 

28*15 

1 585 

0.024 

23.12 

1.390 

0.020 

24 29 

2 900 

0.050 

24 31 

2 540 

0.061 

?4-iO 

2 450 

0*050 

29.14 

1*315 

0*022 

24.11 

1.274 

0.019 

25. ?8 

3.000 

0.150 

25.31 

2.730 

0.063 

25.09 

2-562 

0.051 

30*14 

i *481 

0*024 

25*11 

1.307 

Q.019 

26.27 

2.640 

0.350 

26.30 

2.620 

0.062 

26.09 

2.436 

0.050 

31*13 

1.585 

0.024 

26.10 

1.221 

0.018 

27.27 

l 740 

0.350 

27 29 

2 180 

0.090 

27.08 

2.235 

0.048 

32- 12 

1.987 

0.027 

27.09 

1.156 

0.018 

28.26 

2.020 

0.440 

2 8.29 

2.520 

0*090 

28.07 

2.533 

0.051 

33*12 

1.466 

0*024 

28.09 

1 1 13 

0.018 

29.25 

2.160 

0.440 

29 28 

2-720 

0.090 

29 C6 

2 540 

0.051 

34.11 

1.326 

0-022 

29*08 

C.983 

C.017 

30.24 

2.610 

0.440 

30 27 

2.820 

0-090 

30.06 

2 477 

0.050 

35.11 

1.536 

0.024 

30.08 

0*966 

0.016 

31.24 

2-670 

0.440 

31.27 

2.790 

0*090 

31.05 

2-885 

0.054 

36.10 

0*702 

0.0 16 

31.07 

1.144 

0.018 

32.23 

3.270 

0.440 

32.26 

4 120 

0*090 

32.04 

4.567 

0 068 

37.09 

2.415 

0.030 

32-06 

1.267 

0*019 

33 ?2 

1.220 

0 440 

33.25 

I -SCO 

0*100 

33.04 

1*479 

0.039 

0.0 

0-0 

0.0 

33-06 

1.060 

0.017 

34.21 

16.730 

0.440 

34.25 

7.550 

0.200 

34. C3 

3.338 

0.058 

0.0 

0 0 

0-0 

34.05 

0.475 

0.012 

35 21 

7.330 

0*440 

35.24 

6. 150 

0 ISO 

35.02 

2.523 

0.051 

0.0 

0.0 

0.0 

35-04 

0.925 

0.016 

36 20 

5 260 

0*440 

36.23 

1.810 

0.100 

36.01 

2*453 

0*050 

0.0 

0.0 

0,0 

36.04 

0*410 

0-011 

37.19 

27.5? 

0.60 

37.20 

13 59 

0.20 

37.01 

4.46 

0.07 

0 0 

0.0 

0.0 

36 76 

2-07 

0.04 

37.79 

11 880 

0.800 

0.0 

0.0 

0.0 

0 0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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Table 17 (Coat'd ) 

PROTON FROM A - 54 BOMBARDED SY 39 HEV- PROTONS. 


90 USG 

- RUN 

6004 

120 DEG 

; - RUN 

6010 







ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA ERROR 

ENERGY 

SIGMA ERROR 

ENERGY 

SIGMA ERROR 

(MFV) 

(MB/SR 

-MEV) 

{ MEV) 

(MB/SR 

-H 6 V) 

(MEVI 

(H5/SR-MEV) 

(MEV) 

(MB/SR-MEV) 

(HEV) 

(MB/SR-MSV) 

3 96 

15.06 

0-09 

1.57 

4.74 

0.05 







4.35 

15 16 

0-10 

1.97 

7.75 

0.07 







4.75 

14.89 

0.09 

2.37 

10.91 

0-08 







5.15 

14 OQ 

0-09 

2.76 

13.40 

0-09 







5*55 

13.0? 

0.09 

3.16 

16.18 

0.10 







5.95 

11.84 

0.08 

3.56 

16.57 

0.10 







6 34 

10.73 

0.08 

3.96 

16*66 

o-to 







6.74 

9.U 

0.07 

4.36 

16.37 

0 10 







7.44 

6 60 

0.04 

4.76 

15.66 

0.10 







8.43 

4.36 

0-03 

5.15 

14.57 

0-10 







9.43 

3.60 

0.03 

5 55 

13 25 

0.09 







10.42 

2.26 

0.02 

5.95 

11.93 

0.09 







11.42 

1.76 

0.02 

6.35 

10*63 

0-08 







12.42 

1.47 

0.02 

6.75 

9.41 

0.08 







13-41 

1.27 

0.02 

7.45 

7 40 

0,04 







14.41 

1.05 

0 02 

8.44 

5-59 

0*04 







15.40 

0.96 

G.Q 2 

9.44 

3.66 

0.03 







16.40 

0-90 

O.Oi 

10.43 

2*55 

0.03 







17.39 

0.832 

0.014 

11.43 

1.860 

0-021 







18 39 

0.751 

0.013 

12.43 

1-459 

0-019 







19.38 

0.721 

0.013 

13.42 

1*163 

0-017 







20.38 

0.665 

0.013 

14.42 

0-931 

0 015 







?1.37 

0.633 

0-012 

15.41 

0.812 

0.014 







22-37 

0.556 

0.012 

16.41 

0.683 

0-013 







23.36 

0.562 

0.012 

17.41 

0-613 

0.012 







24.36 

0.544 

0.011 

18.40 

0.574 

0-012 







25.35 

0.469 

0.011 

19 40 

0.508 

0 Oil 







26.35 

0.437 

0.010 

20.39 

0 462 

0-011 







27-34 

0.401 

0.010 

21*39 

0.375 

0-010 







28.34 

0.351 

0.009 

22.39 

0.342 

0-009 







29*33 

0.355 

0.009 

23.38 

0*314 

0-009 







30. 33 

0 314 

0-009 

24.38 

0*266 

0.008 







31.32 

0.374 

0.009 

25.37 

0.213 

0-007 







32.32 

0.3 73 

0.009 

26.37 

0.227 

0-008 







33.31 

0.233 

0.007 

27 37 

0 184 

0-007 







34.31 

0.291 

0.008 

28.36 

0-160 

0-006 







35.30 

0.239 

0-008 

29.36 

0.151 

0.006 







36.30 

0.395 

0-010 

30.35 

0.159 

0-006 







36.87 

0.047 

0-009 

31 35 

0.056 

C-004 







0.0 

0 0 

0-0 

32-35 

0.084 

0-005 







0*0 

0.0 

0.0 

33.34 

0.099 

0-005 







0*0 

0.0 

0.0 

34.34 

0.041 

0-003 







0 0 

0.0 

0.0 

35.26 

0.143 

0-006 
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Table 18 

DEUTERON FROM a * 54 BCMBAROEO BY 39 HgV- PROTONS. 


l r > DEG 

- R UN 

6007 

20 DEG 

- RUN 

6006 

30 DEG 

- RUN 

6001 

47 OEG 

- RUN 

6005 

60 0£G 

- RUN 

6003 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

CMEVJ 

(M3/SR 

-N£V> 

(M5V1 

{H8/SR 

-MEV1 

IHEVi 

{ MB /SR 

-HEVi 

f HEV? 

IMB/SR— MEV J 

(HEY) 

1 H3/SR— H£V> 

4.94 

0.122 

0-046 

3-15 

0.094 

0 018 

3-55 

0 083 

0-015 

4. 65 

0.285 

0.016 

2.76 

0.080 

0.007 

5-33 

0-237 

0.064 

3-55 

0-090 

0.018 

3.95 

0.129 

0.018 

5 04 

0.335 

0.018 

3 15 

0.068 

0.007 

5-73 

0.302 

0.072 

3-95 

0.130 

0.022 

4.34 

0-234 

0.024 

5-44 

0.256 

0.016 

3.55 

0.132 

0.010 

6-13 

0.354 

0.078 

4.35 

0.240 

0.030 

4.74 

0.218 

0-024 

5.84 

0.277 

0.016 

3.95 

0.153 

0*010 

6-53 

0.182 

0.056 

4.74 

0-223 

0.029 

5.14 

0.279 

0-027 

6.24 

0.270 

0-016 

4.35 

0.166 

0*011 

7-?2 

0.442 

0-055 

5.14 

0.294 

0.033 

S.53 

0.313 

0.028 

6.63 

0,244 

0.015 

4.74 

0-216 

0*012 

8.21 

0.325 

0.047 

5 54 

0 325 

0.034 

5*93 

0-279 

0.027 

7.33 

0.254 

0 010 

5.14 

0-234 

0.013 

9 20 

0.303 

0.045 

5-94 

0.2T1 

0.031 

6.33 

0.330 

0.029 

8-32 

0*253 

0.010 

5.54 

0 226 

0.013 

10.20 

0-416 

0.053 

6.33 

0.324 

0.034 

6.73 

C.2S7 

0 027 

9.32 

0-250 

0,010 

5*94 

0-250 

0-013 

11-19 

0.403 

0.052 

6-73 

0.318 

0.034 

7 42 

0.314 

0 018 

10.31 

0 229 

0*009 

6-33 

0-242 

0.013 

12.18 

0.387 

0.051 

7-43 

0.354 

0.023 

8.41 

0.331 

0.018 

11-30 

0.248 

0.010 

6.73 

0.219 

0.012 

13-17 

0-403 

0.052 

8.42 

0-349 

0-023 

9.41 

0.306 

0.018 

12 30 

0.221 

0*009 

7.43 

0.227 

0.003 

14-17 

0.390 

0.052 

9 41 

0.357 

0.023 

10-40 

0.325 

0.018 

13*29 

0.246 

0.010 

8*42 

0-217 

0.000 

15-16 

0.356 

0.Q49 

10 41 

0.302 

0.024 

11.39 

0-356 

0*019 

14.29 

0.242 

0.010 

9.41 

0.205 

0.006 

16.15 

0 400 

0.052 

11-40 

0-394 

0.024 

12-39 

0*365 

0.019 

15.28 

0.231 

0.009 

10 41 

0.208 

0.008 

17-14 

0.444 

0-055 

12.39 

0-450 

0-026 

13.38 

0.370 

0.019 

16.27 

0.260 

0.0 10 

11.40 

0.194 

0*007 

18-14 

0.427 

0-054 

13 39 

0.428 

0.025 

14-37 

0.375 

0.020 

17.27 

0-231 

0-009 

12.39 

0-203 

0*008 

19.13 

0.504 

0-059 

14.38 

0.401 

0.024 

15-36 

0.350 

0-019 

18-26 

0.221 

0.009 

13.39 

0.183 

0-007 

20.12 

1.154 

0-089 

15-37 

0.436 

0.025 

16.36 

0-340 

0.019 

19.25 

0.456 

0.013 

14-38 

0.178 

0.007 

21 11 

0 513 

0-059 

16-37 

0.469 

0.026 

17.35 

€-416 

0.021 

20.2$ 

0-313 

0*011 

15.37 

0.163 

0*007 

22.11 

0.480 

0-057 

17-36 

0-516 

0.027 

18.34 

0-368 

0.019 

21.24 

0 150 

0.009 

16-37 

0.192 

0.007 

23-10 

1.436 

0.099 

18.35 

0.506 

0-027 

19.33 

0 467 

0.022 

22.24 

0.496 

0.014 

17.36 

0.148 

0.006 

24.09 

2.380 

0 127 

19.35 

0.613 

0.030 

20 33 

0.592 

0.025 

23.23 

0.421 

0.013 

18 35 

0,156 

0.007 

25-OS 

0.483 

0.058 

20-34 

1.121 

0.040 

21.32 

0.300 

0-017 

24.22 

0.533 

0 014 

19.35 

0.211 

0.008 

26.08 

0.171 

0.034 

21.33 

0.440 

0.025 

22.31 

0.572 

0-024 

25.Z2 

0.040 

0.004 

20-34 

0.113 

0.006 

27.07 

3.878 

0.163 

22.33 

0 406 

0-024 

23.31 

1.575 

0.040 

26.21 

0.167 

0.008 

21.33 

0-105 

0.005 

28-06 

0.107 

0.027 

23.32 

1-984 

0.054 

24.30 

0.989 

0-032 

27.21 

0 730 

0.017 

22-33 

0 279 

0.009 

28.66 

0-112 

0.062 

24.31 

2.526 

0-061 

25.29 

0.132 

0.012 

28.00 

0.012 

0.003 

23.32 

0-289 

0-009 

0.0 

0 0 

0-0 

25.31 

0-155 

0-015 

26-28 

0-121 

0.011 

0.0 

0.0 

0-0 

24.31 

0-044 

0.004 

0.0 

0.0 

0 0 

26.30 

0-115 

0.013 

27.28 

2.544 

0*051 

0.0 

0.0 

0*0 

25.31 

0-033 

0*003 

0.0 

0.0 

0.0 

27.29 

4.126 

0.078 

28.20 

0.085 

0-010 

0.0 

0-0 

0.0 

26.30 

0.470 

O.Qll 

0-0 

0 0 

0.0 

28.26 

0.159 

0.016 

0.0 

0.0 

0 0 

0.0 

0.0 

0-0 

27*29 

0-014 

0.002 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0-0 

0.0 

0.0 

0.0 

0.0 

0-0 

27.89 

C.001 

G.OOI 



62 


Table 18 (Cant'd. ) 

OEWTEftON FROM A = 51 BOMBARDED BY 39 HEV. PROTONS. 


90 OEG 

- RUN 

6004 

120 OEG 

- RUN 

6010 







ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA ERROR 

ENERGY 

SIGMA ERROR 

ENERGY 

SIGMA ERROR 

IWEVJ 

tttB/SR 

-MEV) 

{ME VI 

(MB/SR 

-*MSV } 

(MEVJ 

(Ha/Sft-H EVJ 

tHEVJ 

{ K8/SR-MEV) 

<H£V) 

{M8/SR-MEVJ 

5.10 

0.200 

o.ou 

2.02 

0.030 

0*004 







5.50 

0 197 

0*01 1 

2-42 

0.046 

0.005 







5 90 

0.187 

0.011 

2.81 

0.061 

0.006 







6.29 

0 197 

o.ou 

3.21 

0.107 

0.008 







6.69 

0.184 

0.010 

3.61 

0.150 

O.OiO 







7.39 

0.174 

0.006 

4.01 

0.179 

0.011 







8.30 

0.166 

0.006 

4.41 

0.201 

o.ou 







9.38 

0.131 

0.006 

4.81 

0.199 

o.ou 







*0-37 

0.138 

0.006 

5.20 

0.211 

0*011 







11.37 

0.131 

0.006 

5.60 

0.193 

o.ou 







12 37 

0.111 

0.005 

6.00 

0-18X 

0.011 







13-36 

0.101 

0.005 

6.40 

0.165 

0.010 







14.36 

0.089 

0.005 

6.80 

0.134 

0.009 







15.35 

0.082 

0.004 

7.49 

0.146 

0*006 







16.35 

0.056 

0.004 

8.49 

0.118 

0.005 







17.34 

0.052 

0 004 

9.49 

O.iOi 

0.005 







18.34 

0.065 

0.004 

10.48 

0.085 

0.005 







19.33 

0.039 

0.003 

1L.48 

0.075 

0.004 







20.33 

0.034 

0.003 

12.47 

0.076 

0.004 







21.32 

0.080 

0.004 

13.47 

0.063 

0.004 







22.32 

0.082 

0.004 

14 47 

0.055 

0*004 







23. 3L 

0.033 

0.003 

15.46 

0-048 

0.003 







24.31 

0.015 

0.002 

16.46 

0.042 

0.003 







25.30 

0.184 

0.007 

17.45 

0,041 

0.003 







26.30 

0.018 

0.002 

18.45 

0.034 

0,003 







27.29 

0.001 

0.001 

19.45 

0.024 

0.002 







28.29 

0.000 

0.000 

20.44 

0.053 

0.004 







29.28 

0.0 

0.0 

21.44 

0.049 

0.003 







30.28 

0.0 

0.0 

22.43 

0.024 

0.002 







31.27 

0.0 

0.0 

23.43 

O.QIO 

0.002 







31.90 

0.0 

0.0 

24.43 

0.053 

0,004 







0.0 

0.0 

0.0 

25.42 

0.022 

0.002 







0.0 

o.o 

0.0 

26.14 

0.001 

0.001 
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Table 19 

TRITON FROM A * §4 aCF8ARO£0 8Y 39 K€V. PROTONS 


!5 DF6 

- RUN 

6007 

70 DEG 

“ RUN 

6006 

30 DEG 

- RUN 

6001 

47 OEG 

- RUN 

6005 

60 DEG 

- RUN 

6003 

ENERGY 

SJCHA 

ERROR 

ENERGY 

SIGMA 

error 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

f HgV) 

IMR/SR 

~tf£V1 

(K6V> 

CMfl/SR 

-MEV! 

(PEV J 

(M8/SR 

~M£V) 

1MEV1 

t HB/SR 

-MEV1 

(MEV) 

1M8/SR 

-H6V1 

6*43 

0.031 

0 023 

6.48 

0 072 

0.009 

6-48 

0.021 

0*007 

6*43 

0*013 

0.004 

6.43 

0.016 

0 003 

7.17 

0*022 

0 012 

7.18 

0.033 

0 007 

7.17 

0.036 

0.006 

7.13 

0 020 

0 003 

7.13 

0.018 

0.002 

3*16 

0.046 

0 018 

8*17 

0.043 

0.008 

8 17 

0 028 

0.005 

8 12 

0.026 

0.003 

8.12 

0*017 

0.002 

9*13 

0 070 

0.023 

9.16 

0 034 

0.007 

9.16 

0 036 

0 006 

9 12 

0.031 

0 003 

9.11 

0.019 

0.002 

10.13 

0*045 

0*017 

10.16 

0.043 

0.008 

10*15 

0*033 

0*006 

10.11 

0*024 

0.003 

10 . 11 

0 021 

0-002 

11*14 

0.041 

0 017 

11*15 

0.043 

0.008 

11.14 

0.052 

0.007 

11.11 

0 024 

0.003 

11.10 

0*020 

0.002 

12*13 

0 055 

0.019 

12.14 

0.056 

0-009 

12 14 

0.039 

0.006 

12-10 

0 027 

0.003 

12.09 

0*019 

0.002 

13 12 

0 050 

0 018 

13 14 

0 044 

0-008 

13.13 

0.025 

0.005 

13*09 

0 026 

0.003 

13.09 

0 018 

0*00£ 

14 12 

0 079 

0*023 

14.13 

0 09Z 

0.012 

14.12 

0 055 

0*007 

14.09 

0.034 

0 004 

14 08 

0.014 

o.ooz 

15. U 

0.070 

0 022 

15*12 

0.044 

0.008 

15.12 

0.032 

0-006 

15.08 

0.021 

0 003 

15 07 

0.015 

0.002 

16*10 

0.073 

0.022 

16.12 

0.089 

0.011 

16-11 

0*071 

0.009 

16.07 

0 026 

0.003 

16.07 

0 024 

0*003 

17 09 

0 029 

0 014 

17 H 

0.058 

0.009 

17*10 

0.036 

0.006 

17-07 

0-024 

0.003 

17.06 

0.015 

0 002 

18 09 

0 046 

0.018 

18.10 

0.056 

0.009 

18. C9 

0.045 

0.007 

18.06 

0.020 

0.003 

18 06 

0*005 

o.ooi 

19.08 

0 0 

0.0 

19.10 

0.013 

0-004 

19 09 

G 013 

0-004 

19 06 

0.005 

0.001 

19 03 

0.003 

0.001 

20*07 

0 007 

0 007 

20.09 

0.020 

0.005 

20*08 

0 007 

0-003 

20*05 

0.008 

0.002 

20.04 

0-002 

0.001 

21.06 

0 015 

0.010 

21*08 

0.018 

0.0C5 

21.07 

0.0X9 

0*004 

21.04 

0.011 

0.002 

21-04 

0.013 

0.002 

22 06 

0 157 

0.033 

27*08 

0.244 

0.019 

22.06 

0.079 

0.009 

22.04 

0 080 

Q. 006 

22 03 

0 007 

0.001 

23 05 

0 101 

0*026 

23 07 

0.143 

0*014 

23.<J6 

0.012 

0.003 

23*03 

0.0 

0.0 

23*02 

C.000 

0-000 

?3. 97 

0 008 

0*008 

23.97 

0 C06 

0 003 

23.88 

0-002 

0.002 

23 70 

0 o 

0.0 

0.0 

0*0 

0*0 
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Table 19 (Cont’d ) 

TRITON r RDH A « 5* BGMBAROEO BY 39 MEV* PROTONS, 


90 OEG - RUN 600'. lao DEC - mu 6010 


ENEP GY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

error 

ENERGY 

SIGMA ERROR 

ENERGY 

SIGMA ERROR 

ENERGY 

SIGMA ERROR 

IMEV) 

(NB/SR 

“MEV1 

(MSV1 

IMB/SR-MEVJ 

(K6V) 

(MB/$R~MEV> 

IHEVJ 

(MB/SIV-MEV) 

C ME V) 

IMB/5R-HEV) 

6.64 

0.008 

0.002 

6.60 

0.008 

0.002 







7.34 

0 009 

0 001 

7 30 

0.005 

0.001 







8.33 

o.nu 

0.002 

8.29 

0-005 

0.001 







0,33 

0*0 io 

0.002 

9.29 

0*006 

0*001 







10.33 

0,007 

0.001 

10 28 

0 005 

0.001 







11.32 

0.009 

0.002 

U 28 

0.006 

0*001 







12.32 

0*008 

0.001 

12.28 

0.004 

0.001 







13*31 

0.009 

0 002 

13.27 

0 002 

0*001 







14.31 

0.007 

0.001 

14.27 

0.005 

0*001 







13.30 

0 009 

0.001 

15.26 

0 003 

0.001 







16 30 

0 003 

0.001 

16.26 

0-003 

0.001 







17.29 

0.001 

0.001 

17.26 

0.000 

0.000 







18.29 

0 001 

0 001 

18.25 

0.001 

0.000 







19.28 

0.002 

0 001 

19,25 

0.001 

0*001 







20 29 

0.004 

0.001 

20,24 

0 ODl 

0,001 







21.27 

0.001 

0.001 

21.21 

0.0 

0.0 







22,27 

0.000 

0 000 

0 0 

0*0 

0.0 







23*26 

Q.0 

0.0 

0.0 

0.0 

0.0 







24.26 

0 001 

0 000 

0.0 

0.0 

0.0 







?3.2S 

0.0 

0.0 

0.0 

0*0 

0.0 







?6, 25 

0.000 

0.000 

0.0 

0.0 

0.0 







26.90 

0.000 

0.000 

0.0 

0.0 

0.0 
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Table 20 

HELtUH-3 FROM A * SA BOMBARDED 6Y 39 HEV. PROTONS. 


15 OH C 

- RUN 

6007 

20 OEG 

- RUN 

6006 

30 DEG 

- RUN 

6001 

47 DEG 

- RUN 

6005 

60 DEG 

- RUN 

fv 

o 

o 

<3 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

EK’ERCY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

(HEV) 

{MB/SR 

-MFV> 

( HEV) 

l M0/SR 

-HEV) 

{HEV> 

(HB/SR 

-MEV) 

I MEV 1 

IMB/5R 

-MEV) 

IMEV) 

IM3/SR 

,-M£V) 

12 73 

0 294 

0.045 

7.33 

0.012 

0.007 

12.73 

0.230 

0,015 

7.20 

0 009 

0.003 

12-74 

0.130 

0.006 

13 72 

0*202 

0.037 

7.72 

0.012 

0.007 

13.73 

0.186 

0 014 

7.68 

0.013 

0.003 

13.73 

0.104 

0.005 

14,71 

0*149 

0.032 

8.12 

0.026 

0 010 

14.72 

0.151 

0*012 

8.07 

0.007 

0.003 

14.73 

0.076 

0.005 

15*70 

0.142 

0*031 

8.52 

0.011 

0.006 

15.71 

0.126 

0,011 

8.47 

0.007 

0.003 

15.72 

0.069 

0,004 

16 70 

0.166 

0.034 

8.92 

0.036 

O.Oil 

16.70 

0.105 

0.010 

B.87 

0.001 

0 001 

16.71 

0.054 

0.004 

17*69 

0.150 

0 032 

9.31 

0.035 

0.011 

17 70 

0.084 

0 009 

9-27 

Q 002 

0.001 

17.71 

0.040 

0.004 

18. 6B 

0.110 

0.027 

9-71 

0.047 

0.013 

18.69 

0.084 

0.009 

9.66 

0.004 

0.002 

18.70 

0-034 

0.003 

19*67 

0.078 

0.023 

10.41 

0.029 

0.007 

19.68 

0.087 

0*009 

10.36 

0.011 

0 002 

19.69 

0.038 

0.003 

20.67 

0.139 

0.031 

IU40 

0*153 

0.015 

20.68 

0.111 

o.ou 

11.35 

0 106 

0.006 

20.69 

0,042 

0.003 

21.66 

0.P3Q 

0.040 

12.39 

0.232 

0.018 

21.67 

0*156 

0.013 

12.35 

0.199 

0,009 

21.68 

0.030 

0.003 

27.65 

0-144 

0*031 

13,39 

0.197 

0.017 

22-66 

0.067 

0-00$ 

13 34 

0.142 

0 007 

22.67 

0.016 

0.002 

23,64 

0.016 

0.010 

14 38 

0-166 

0.016 

23.65 

0.064 

0.008 

14.34 

0.106 

0 006 

23.67 

C.028 

0.003 

24.64 

0.120 

0 029 

15 37 

0.146 

0.015 

24.65 

0.053 

0.007 

15 33 

0.092 

0*006 

24.66 

O.OU 

0.002 

25-63 

0*056 

0.020 

16.37 

0-158 

0.015 

25.64 

0.041 

0 006 

16.32 

0.077 

0,005 

25 51 

0,009 

0,002 

26* 45 

0.062 

0-026 

17 36 

0.126 

0.014 

26-36 

0-024 

0-007 

17-32 

0.064 

o.oos 

0-0 

0.0 

0-0 

0.0 

0.0 

0.0 

13.35 

0.128 

0.014 

O.G 

0.0 

0.0 

18.31 

0-045 

0,004 

0-0 

0.0 

0.0 

0.0 

0.0 

0 0 

19.35 

0.113 

0.013 

0.0 

0.0 

0.0 

19.30 

0.051 

0 004 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

20.34 

0.151 

0.015 

0.0 

0.0 

0.0 

20 30 

0.051 

0.004 

0.0 

0.0 

0.0 

0.0 

0*0 

0.0 

21.33 

0.150 

0,015 

0.0 

0.0 

0,0 

21.29 

0.087 

0.006 

o.o 

0.0 

0.0 

0.0 

0 0 

0-0 

22.33 

0.258 

0.019 

0.0 

0*0 

O.Q 

22.29 

0.044 

0*004 

0.0 

0.0 

0.0 

0 0 

0 0 

0-0 

23.32 

0.045 

0.008 

0.0 

0*0 

0.0 

23.28 

0.046 

0.004 

0.0 

0-0 

0.0 

0.0 

0 0 

0.0 

24.31 

0.098 

0*012 

0-0 

0 0 

0.0 

24.27 

0.03S 

0.004 

0.0 

0.0 

0 0 

0*0 

0*0 

0.0 

25.31 

0.030 

0.007 

o.O 

0.0 

O.o 

25.2? 

0.015 

0.002 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

26.28 

0.034 

0.007 

0.0 

0.0 

0.0 

25.99 

0.018 

0.004 

0.0 

0.0 

0.0 
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90 OSG 

ENERGY 

(HEVJ 

i*.o* 

14*06 

15.05 

16.05 
17.04 
15*04 
19 03 
20.03 
21.02 
22.02 
23.01 
24 01 

25.00 

26.00 

26.99 
27 99 

20.99 

29.90 

30.90 

31.97 

32.97 
33 96 
34.73 


Table 20 (Cant'd ) 

BSUUK-3 FROM A = 54 BOMBARDED SY 39 HEV PROTONS. 


- RON 

6004 

120 DEG 

- RUN 

6010 







SICMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA ERROR 

ENERGY 

SIGMA ERROR 

ENERGY 

SIGMA ERROR 

(MB /SR 

-HEV1 

{ HEV) 

(MB/SR 

-MEV) 

I HEV) 

( KB/SR—MEV) 

IMEV) 

(HB/SR-M6V) 

IMEV) 

(RB/SR-MEVJ 

0.073 

0.004 

12.87 

0.060 

0.004 







0.047 

0.003 

13.87 

0.043 

0.003 







0 043 

0.003 

14.87 

0.030 

0.003 







0.028 

0.003 

15.86 

0.022 

0.002 







0.022 

0.002 

16.86 

0.015 

0.002 







0.019 

0 002 

17.85 

0.011 

0.002 







0.015 

0.002 

18.05 

o.ou 

0.002 







0.019 

0.002 

19.85 

0 . 009 

0.002 







0.012 

0 002 

20*84 

0.004 

0*001 







0.0 10 

0.002 

21.04 

0*006 

0-001 







0.007 

0.00 L 

22.83 

0.002 

0.001 







0,004 

0.00 i 

23.63 

0.002 

0.001 







0.004 

0 001 

0 0 

0.0 

0.0 







0.002 

0.001 

0.0 

0.0 

0.0 







0.000 

0.000 

0*0 

0.0 

0.0 







0.002 

0 001 

0.0 

0.0 

0.0 







0.000 

0.000 

O.Q 

0.0 

0.0 







0.0 

0.0 

0.0 

0*0 

0.0 







0.000 

0.000 

0.0 

0.0 

0-0 







0 0 

0.0 

0.0 

0.0 

0.0 







0 0 

0.0 

0.0 

0.0 

0.0 







0 0 

0.0 

0.0 

0.0 

0 0 







0.0 

0.0 

0.0 

0.0 

0.0 
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Table 21 

A1PHA FRftM A “ 54 SCM8ARDE0 8Y 39 HEY* PROTONS* 


IS OFG 

- RON 

6007 

20 DEG 

- RUN 

6006 

30 DEG 

- RUN 

6001 

47 DEG 

- RUN 

6005 

60 OEG 

~ RUN 

6003 

ENERGY 

S1GRA 

ERROR 

ENERGY 

SIGHA 

ERROR 

ENERGY 

SIGHA 

ERROR 

ENERGY 

SIGHA 

ERROR 

ENERGY 

SIGHA 

ERROR 

<HCV> 

CMS/5R 

-HEVJ 

1HE¥> 

IMS/SR 

-HE VI 


{ HB/SR 

-KEY} 

<H£V) 

IH8/SR 

“HSV > 

CHEVI 

im/SR 

-8EVI 

4 44 

0.040 

0.076 

4.59 

0.081 

0.017 

7 32 

1.126 

0.054 

5.19 

0.073 

0 008 

4.74 

0.085 

0 008 

4 84 

0 057 

0.031 

4.99 

0.072 

0.016 

7.72 

1.434 

0*060 

5.59 

0*089 

0.009 

5.14 

0.123 

0.009 

5 23 

0.106 

0.043 

5.39 

0*154 

0.024 

8.12 

1*687 

0.066 

5.99 

0.099 

0 010 

5.54 

0.190 

C.012 

5 63 

0.113 

0.044 

5.79 

0.167 

0.025 

8.51 

2.002 

0.071 

6.39 

0 124 

0.011 

5.94 

0*323 

0.015 

6 03 

0*152 

0.051 

6.18 

0.331 

0*035 

6.91 

2 123 

0.074 

6.78 

0,199 

0-014 

6.33 

0.622 

G.G21 

6* 43 

0.319 

0.074 

6.58 

0*483 

0*042 

9*31 

2.159 

0.074 

7.18 

0.313 

0.017 

6.73 

0.833 

0-024 

6*32 

0.52 

0 09 

6. 93 

0.72 

0*0? 

9 70 

2-03 

0*07 

7.58 

0.48 

0-02 

7.13 

1.12 

0.03 

7 22 

0 71 

0 11 

7*38 

1.06 

0.06 

10.40 

1 83 

0.04 

7.98 

0.78 

0.03 

7.53 

1.40 

0.03 

7 62 

1.00 

0.13 

7 77 

1.26 

0.07 

11 39 

1.30 

0.04 

8.37 

1.08 

0.03 

7*92 

1 64 

0.03 

8 01 

1 30 

0.15 

8.17 

1.60 

0*08 

12.39 

o'.ai 

0.03 

8.77 

1.37 

0.04 

8.32 

l 73 

0.03 

fi-41 

1*62 

0.17 

8.57 

1.88 

0.08 

13 38 

0.52 

0 02 

9.17 

1.63 

0.04 

8.72 

1.79 

0.04 

8*31 

1*9 7 

O.LS 

8*97 

2*03 

0-09 

14*37 

0 47 

0*02 

9*57 

1-87 

0.04 

9-11 

1.73 

0.03 

9* 20 

2*08 

0.19 

9.36 

2.07 

0*09 

15 36 

0 31 

0.02 

10.26 

1*86 

0.03 

9.51 

1.64 

0.03 

9*60 

2 103 

0.189 

9. 76 

2.082 

0 087 

16.36 

0*244 

0.016 

11.25 

1.621 

0 025 

10.21 

1.429 

0*020 

10.30 

1.931 

0 115 

10.46 

1.955 

0.053 

17*35 

0.264 

0.016 

12 25 

1*525 

0.024 

11.20 

1*029 

0-017 

11.29 

1.441 

0.101 

11 45 

1.311 

0.044 

18.34 

0.222 

0.015 

13.24 

1*059 

0.020 

12.19 

0.632 

0.013 

12.28 

0.955 

0.081 

12.44 

0.816 

0.035 

19 33 

0*185 

0.014 

14.24 

0.365 

0.012 

13*19 

0*344 

0.010 

13.27 

0*575 

0*063 

13.44 

0.615 

0.030 

20 33 

0.167 

0*013 

15.23 

0.279 

0.010 

14-18 

0*262 

0.009 

14.27 

0.452 

0 056 

14.43 

0.458 

0.0Z6 

21-32 

0.157 

0 013 

16.22 

0*216 

0.009 

15.17 

0*196 

0 007 

15 26 

0.376 

0.051 

15.42 

0.320 

0.022 

22.31 

0.122 

0.011 

17.22 

0.165 

0 008 

16.17 

0.159 

0.007 

16.25 

0 303 

0 045 

16 42 

0*378 

0*022 

23.31 

0.135 

0.012 

18.21 

0.L41 

0.007 

17.16 

0.135 

0.006 

17 24 

0.324 

0.047 

17.41 

0 236 

0*019 

24.30 

0.138 

0.012 

19.21 

0.116 

0 007 

18.15 

0.108 

0.005 

lfi.24 

0 244 

0 041 

IB. 40 

0.255 

0.019 

25.29 

0.103 

0*010 

20.20 

0.116 

0.007 

19*15 

0.085 

0.005 

19.23 

o.iea 

0.036 

19.40 

0 216 

0.018 

26.28 

e.ioo 

0.010 

21.19 

0.087 

0.006 

20.14 

0.079 

0*005 

20.22 

0-203 

0*039 

20*39 

0 202 

O-OIT 

27,28 

0.143 

0.012 

22-19 

0.091 

0.006 

21.13 

0.078 

0.005 

21.21 

0.178 

0 035 

21 38 

0 176 

0.016 

28.27 

C.083 

0.009 

23.18 

0.082 

Q 006 

22.13 

0.064 

0 004 

22*20 

0.135 

0 030 

22.38 

0 179 

0.016 

29.26 

C.070 

0.008 

24.17 

0.090 

0 006 

23.12 

0.066 

0*004 

23 20 

0.176 

0.035 

23.37 

0. 143 

0*015 

30,26 

0-128 

0-011 

25 17 

0.070 

0 005 

24. U 

0.051 

0.004 

24 19 

0.193 

0 036 

24 36 

0*161 

0.015 

31 25 

0.034 

0.006 

26 16 

0.055 

0.005 

25. U 

0.051 

0.004 

25.18 

0.214 

0 038 

25.36 

0.172 

0.016 

32.24 

0.0 22 

0 005 

27-16 

0 055 

0 005 

26.10 

C.G50 

C 004 

26 17 

0.709 

0.038 

26.35 

0.123 

0 014 

33.23 

0*006 

0.002 

28.15 

0.039 

0.004 

27.09 

0 033 

0*003 

27* 17 

0.747 

0.041 

27.34 

0 202 

0 017 

34.23 

0.038 

0.006 

29.14 

0.052 

0.004 

28 09 

0 029 

0*003 

28.16 

0.165 

0*034 

28 34 

0.122 

0,013 

34.87 

0 003 

0.003 

30.14 

0.024 

0 003 

29.08 

0.035 

0.003 

29*15 

0 074 

0.023 

29.33 

0.079 

0*011 

0.0 

0.0 

0.0 

31.13 

G.009 

0 002 

30*08 

0.007 

0.001 

30*14 

0.201 

G.037 

30.32 

0.148 

0.015 

0 0 

0*0 

0.0 

32.12 

0.009 

0.002 

31.07 

0.002 

C 001 

31.14 

0.064 

0*021 

31.3? 

0 026 

0*006 

0.0 

0.0 

0.0 

33.12 

0.009 

0*002 

32.06 

0.003 

0 001 

32*13 

0.055 

G.819 

32.31 

0.052 

0.009 

0.0 

0 0 

0*0 

34* il 

0.001 

O.OGl 

33.06 

0.006 

0.001 

33* 12 

0*049 

0*019 

33.30 

0 Oil 

0 004 

Q-C 

0.0 

0-0 

34,81 

0.0 

0-0 

34-05 

0 0 

0-0 

34 11 

0.061 

0-020 

34 30 

0.038 

0.007 

0.0 

0.0 

0-0 

0.0 

0.0 

0.0 

34 7? 

0.0 

0*0 

34*81 

0.0 

0 0 

34 89 

0 007 

0 007 

0.0 

0*0 

G.Q 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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Table 

81 (Coat'd ) 







ALPHA FROM A = 54 

80M8ARDEO BY 39 

HEV. PROTONS. 

90 06G 

2 

=1 

0£ 

1 

6004 

120 OEG 

- RUN 

6010 



ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR ENERGY 

SIGMA ERROR 

ENERGY SIGMA ERROR 

(MEV) 

(M8/SR 

-HEV} 

( MEV) 

(MS/ SR 

-HEV) (MEV) 

(HB/SR-MEV) 

(HEV I IHB/SR-MEV) 

14.36 

0-133 

0.006 

4.06 

0.G81 

0.007 



15-35 

0.099 

0.005 

4.46 

0.178 

0.011 



16 35 

0.077 

0.004 

4.86 

0.298 

0.014 



17.34 

0.058 

0.004 

5.25 

0.460 

0.017 



13.34 

0.051 

0.004 

5.65 

0.747 

0.022 



10-33 

0*04 

0 00 

6 05 

1.04 

0.03 



20.33 

0 04 

0.00 

6 45 

1-26 

0-03 



21.32 

0.03 

0.00 

6 85 

1 46 

0 03 



22.32 

0 03 

0.00 

7.25 

1.58 

0.03 



23.31 

0.02 

0-00 

7.64 

1.68 

0.03 



24 31 

0-01 

0 00 

8 04 

1.60 

0.03 



25.30 

0.02 

0.00 

8.44 

1.51 

0.03 



76 30 

0 01 

0.00 

8.84 

1.36 

0-03 



27.29 

0.01 

0-00 

9.24 

1.15 

0.03 



28.29 

0.01 

0.00 

9.64 

1.02 

0.03 



29 28 

0 002 

0.001 

10.33 

0 800 

0.014 



30 78 

0 007 

0.001 

11.33 

0.478 

0.011 



31.27 

0.000 

0.000 

12 33 

0.257 

0.008 



32.27 

0.001 

0.001 

13.37 

0.158 

0.006 



33.26 

0 0 

0.0 

14.32 

0.112 

0.005 



34.26 

0 0 

0.0 

15.31 

0.080 

0.004 



34.88 

0 0 

0.0 

16 31 

0 062 

0.004 



0.0 

o o 

0.0 

17.31 

0.042 

0.003 



0.0 

0 0 

0.0 

18.30 

0.036 

0.003 



0 0 

0 0 

0.0 

19.30 

0 029 

0.003 



0.0 

0.0 

0.0 

20.29 

0.021 

0.00? 



0 0 

0 0 

0.0 

21 29 

0 018 

0.002 



0.0 

0.0 

0.0 

22.79 

0.013 

0.002 



0.0 

0.0 

0 0 

73.28 

0.012 

0.002 



0 0 

0 0 

0 0 

24.28 

C.010 

0.002 



0 0 

0.0 

0.0 

25.27 

0.007 

0.001 



0.0 

0.0 

0.0 

26.27 

0.005 

0.001 



0-0 

0.0 

0.0 

27.27 

0.004 

0.001 



0 0 

0.0 

0 0 

28.26 

0.0 

0.0 



0 0 

0 0 

0.0 

29.76 

0.001 

0.000 



0.0 

0 0 

0.0 

30.25 

0 000 

0.000 



0.0 

0.0 

0 0 

31.25 

0.0 

0.0 



0.0 

0.0 

0 0 

32-25 

0.0 

0.0 



0.0 

0.0 

0 0 

33.74 

0.0 

0.0 



0.0 

0.0 

0.0 

33.96 

0.0 

0.0 




ENERGY SIGMA 
<MEV) (HB/SR- 


ERROR 

HEV) 
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Table 22 

PROTON FROM A * 54 BOMBARDED BY 29 M£V. PROTONS* 


15 DEG 

■ - RUN 

10 

30 CEG 

■ - RUN 

1 

60 DEG 

i - RUN 

14 

90 DEG 

- RUN 

15 

125 OEG 

- RUN 

17 

ENERGY 

SIGHA 

ERROR 

ENERGY 

SIGHA 

ERROR 

ENERGY 

SIGHA 

ERROR 

ENERGY 

SIGHA 

ERROR 

ENERGY 

SIGHA 

ERROR 

(HEV* 

fHB/SR-HEVJ 

CHEVJ 

CHB/SR-MEV) 

IHSVI 

(HB/SR-HEVI 

IHE’/J 

i MB/SR-MEV) 

1HSV1 

f«S/SR~M6¥l 

2 78 

8 34 

0.33 

1.89 

4*37 

0.08 

2.08 

4.97 

0.07 

1.68 

3.S? 

0.07 

1.58 

3.38 

0-06 

3*18 

14.52 

0.43 

2 30 

6*23 

0.09 

2.48 

6.65 

0 08 

2.09 

5-6$ 

0.08 

1.99 

5.23 

0.08 

3*58 

17.74 

0.48 

2. 70 

8.01 

0.10 

2.88 

9 45 

0,10 

2.49 

7.42 

0*09 

2.39 

7.17 

0 09 

3*99 

19.96 

0.51 

3-10 

13*61 

0.14 

3.29 

15.04 

0,12 

2.89 

10.29 

0.11 

2.79 

9 76 

0-10 

4*39 

22-80 

0.54 

3*51 

14-44 

0.14 

3-69 

15.16 

0,12 

3.29 

15.88 

0,14 

3.19 

15.21 

0.13 

4.79 

22*48 

0.54 

3*91 

16-32 

0.15 

4.09 

16 45 

0.13 

3.69 

15.7$ 

0*14 

3.59 

15.51 

0-13 

5.19 

21.18 

0 52 

4.31 

17-82 

0-15 

4.49 

17.23 

0.13 

4.10 

16.57 

0.14 

4-00 

15.83 

0.13 

5*59 

20.88 

0 52 

4.72 

18.12 

0.16 

4.89 

16-90 

0.13 

4.50 

16.65 

0.14 

4.40 

15.79 

0*13 

5*99 

19.93 

0.53 

5.12 

17.86 

0. 15 

5.29 

16.41 

0.13 

4.90 

15.99 

0.14 

4.80 

15.31 

0.13 

6*39 

18.80 

0 49 

5 52 

17.37 

0.15 

5-69 

15.7? 

0,12 

5-30 

15.26 

0.13 

5.20 

14.27 

0-13 

6.79 

18 80 

0.49 

5*93 

16.51 

0-15 

6.G9 

14.07 

0.12 

5-71 

14.08 

0.13 

5.60 

13.08 

0.12 

7.49 

15.56 

0*28 

6,33 

15-01 

0-14 

& .50 

12.73 

o.u 

6*il 

12.38 

0.12 

6.01 

11.43 

0*11 

8.50 

14.29 

0.27 

6 74 

13.42 

0 13 

7-20 

10.54 

0.06 

6-51 

U-34 

0.11 

6.41 

10.17 

0-11 

9.50 

8 73 

0.21 

7.44 

10.94 

O.GS 

8-20 

7.69 

0*05 

7.21 

8.73 

0.06 

7.11 

7.75 

0-06 

io.so 

9.16 

0.22 

8.45 

8.69 

0.07 

9*20 

4.60 

0.Q4 

8,22 

6.35 

0.05 

8.12 

5*36 

0.05 

n.5o 

7.77 

0*20 

9.46 

5.30 

0. 05 

10.21 

4.19 

0*04 

9,22 

3-78 

0.04 

9.12 

3.24 

0-04 

12-51 

7.58 

0,20 

10*47 

4.93 

0.05 

11.21 

3,11 

0.03 

10,23 

3.19 

0.04 

10 13 

2.64 

0-03 

13 51 

7 31 

0.19 

11*48 

3.81 

0.05 

12.21 

2.51 

0,03 

11-24 

2-25 

0.03 

11.13 

1,82 

0.03 

14.51 

6. *23 

0.181 

12-49 

3.234 

0 042 

13-22 

2.158 

0 029 

12.24 

l,?4l 

0.028 

12- 14 

1*340 

0*025 

IS 52 

6*255 

0.180 

13.50 

2.735 

0.038 

14.22 

1.840 

0.027 

13.25 

1-391 

0*025 

13.14 

1-002 

0-021 

16 52 

5-639 

0*171 

14.50 

2.471 

0.036 

15-22 

1.652 

0.025 

14-25 

I.K7 

0.023 

14.15 

0.851 

0.020 

17.52 

5.990 

0.176 

15*51 

2.411 

0.036 

16.23 

1.519 

0.024 

15-26 

1.040 

0*022 

15.15 

C.662 

0-017 

ie 52 

5.948 

0*175 

16.52 

2 204 

0.034 

17.23 

1.464 

0.024 

16.26 

0.875 

0.020 

16.16 

0.587 

0-016 

19*53 

6 007 

0*176 

17.53 

2.220 

0.035 

18.23 

1.419 

0.024 

17.27 

0.836 

0.020 

17.16 

0 .498 

0.015 

20.53 

6.035 

0,177 

18.54 

2*281 

0.035 

19.24 

1.178 

0.022 

18.27 

0 726 

0.018 

18.17 

0.461 

0.014 

21.53 

5.795 

0*173 

19.55 

2.243 

0.035 

20.24 

1.271 

0.022 

19.28 

0.672 

0.018 

19.17 

C.379 

0.013 

22*53 

6.423 

0*182 

20.56 

2.529 

0*037 

21.24 

1*34? 

0 023 

20.28 

0.730 

0.018 

20. IS 

0-403 

0-013 

23*54 

5*443 

0.168 

21.57 

2.836 

0.039 

22.25 

1.645 

0.025 

21.29 

0.373 

0.020 

21. LS 

0.415 

0-014 

24*54 

5.801 

0.173 

22.58 

3.4S8 

0. 043 

23.25 

1,236 

0 022 

22.29 

0.387 

0.013 

22.19 

0-235 

0.010 

25.54 

8.035 

0 204 

23.5? 

2.739 

0-038 

24.25 

0,748 

0.017 

23.30 

0*482 

0.015 

23, 19 

0.182 

0-009 

26*54 

3.016 

0 125 

24.59 

2.074 

0.033 

25.26 

1.309 

0.023 

24.31 

0 474 

0.015 

24.20 

0*299 

0-012 

27*45 

10-590 

0.262 

25.60 

4.112 

0.047 

26-26 

0.355 

0.012 

25.31 

0,634 

0.017 

25.21 

0.057 

0-005 

0 0 

0-0 

0.0 

26.61 

0.554 

0.017 

27. C9 

2.587 

0.040 

26.32 

0-720 

o.oia 

26.21 

0.288 

0.011 

0 0 

0 0 

0.0 

27.37 

8.847 

0-097 

0.0 

0.0 

0.0 

27.02 

0.158 

0.014 

0.0 

o.o 

0-0 
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Sable 23 

0EUTER0N FROM A = S'. BOFBAROEO BY 29 H6V. PROTONS- 


15 OFG 

- RUN 

10 

30 DEG 

- RUN 

1 

60 PEG 

- RUN 

4 

90 OEG 

- RUN 

7 

125 DEG 

- RUN 

17 

ENGR GY 

SIGMA 

FRROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

(MEV) 

tMB/SR-MEVl 

1M6V) 

(MB/SR-NEVI 

(REV) 

(HB/SR 

-MEV) 

(MEVI 

(M8/SR-HEV) 

IMEVI 

C RB/Sh—HEV ) 

3.48 

0.266 

O 059 

2 75 

0*151 

0.014 

3-14 

0.039 

0.005 

2.54 

0 021 

0-004 

2-44 

0.015 

0*004 

3*89 

0.253 

0*05? 

3.15 

0*097 

0*011 

3.54 

0*052 

0.006 

2-94 

0*029 

0.005 

2.84 

0.033 

0.006 

4*29 

0 345 

0*067 

3.56 

0.071 

0 010 

3*94 

0*109 

0.009 

3.35 

0.056 

0*007 

3*24 

0.054 

0.008 

4*69 

0.224 

0.054 

3.96 

0.112 

0.012 

4.35 

0-159 

0*010 

3.75 

0*089 

0.009 

3.64 

0*075 

0*009 

5*09 

0*196 

0.050 

4*36 

0.161 

G.0I5 

4.75 

0.152 

0-010 

4*15 

0.142 

0.011 

4-05 

0*118 

0*012 

5*49 

0.158 

0*045 

4.77 

0.191 

0.016 

5.15 

0*155 

0-010 

4 55 

0*147 

o.oii 

4*45 

0*123 

0*012 

5*89 

0.278 

0-060 

5*17 

0*203 

0.016 

5.55 

0*184 

0*0 11 

4*96 

0.152 

G.GU 

4.85 

0*152 

0-013 

6*29 

0-266 

0.061 

5.57 

0*233 

0.018 

5*95 

0-219 

0*012 

5.36 

0*143 

0*011 

5.25 

0.114 

0*011 

6*69 

0 227 

0*054 

5.98 

0*246 

o.oie 

6*36 

0.188 

0.011 

5.76 

0.148 

0.011 

5*65 

0*094 

0.010 

7.39 

0.289 

0.039 

6*38 

0-251 

0.018 

6.76 

0-187 

0.011 

6-16 

0.154 

0.012 

6*06 

0.123 

0.012 

8.40 

0.350 

0. 043 

6.79 

0.274 

0.019 

7.46 

0.183 

0.007 

6.57 

0.148 

0.011 

6.46 

0*111 

0.011 

9*40 

0-357 

0.043 

7*49 

0.259 

0.012 

8.47 

C. 161 

0.007 

7-27 

0*118 

0*006 

7*16 

0.001 

0*006 

10 40 

0 8 26 

0.065 

8.50 

0-272 

0-012 

9.47 

0.213 

0.008 

8.28 

0*124 

0.007 

8.17 

0*069 

0.006 

11*40 

0.363 

0.043 

9.51 

0-317 

0 013 

10.48 

0*143 

0.006 

9.28 

0.132 

0-007 

9.17 

0*077 

0.006 

12.41 

0-201 

0.032 

10*52 

0-384 

0.014 

11*48 

0.112 

0.005 

10.29 

0-078 

0*005 

10.18 

0.048 

0.005 

13.41 

0.841 

0.066 

11.53 

0.256 

0.012 

12.49 

0.306 

0 009 

11.29 

0.102 

0.006 

11.18 

0.072 

0.006 

14*41 

1.774 

0.096 

12.54 

0.204 

0-010 

13.49 

0.267 

0.008 

12-30 

0.1X7 

0-006 

12.19 

0.055 

0.005 

15*41 

0-527 

0.052 

13*55 

1-516 

0.029 

14.50 

0.211 

0*007 

13.31 

0.168 

0-008 

13.19 

0.066 

0-005 

16*42 

0.287 

0-039 

14.55 

0*904 

0.022 

15.50 

0*025 

0.003 

14.31 

0.039 

0-004 

14.20 

0.014 

0.003 

17-42 

1-662 

0*093 

15.56 

0*124 

0.008 

16*51 

0.604 

0.013 

15.32 

0.025 

0-003 

15*20 

0.032 

0-004 

18.42 

0-046 

0-016 

16.5? 

0.100 

0.007 

n.ei 

0.077 

0-005 

16.33 

0-238 

0*009 

16*21 

0.066 

0.005 

19 05 

0.002 

0*007 

17.58 

3.057 

0.040 

18-34 

0.005 

0.001 

17.33 

0.008 

0.002 

17.04 

0*000 

0.001 

0.0 

0*0 

0*0 

18.59 

0.081 

0-007 

0.0 

0.0 

0*0 

17*96 

0.002 

0*002 

0.0 

0.0 

0.0 

0.0 

0*0 

0*0 

19.15 

0*071 

0.019 

O.C 

0.0 

0.0 

0.0 

0*0 

0-0 

0.0 

0*0 

0.0 
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Table Zk 

TRITON FROM A = 54 BOMBARDED BY 29 MEY. PROTONS. 


15 OEG 

- RUN 

10 

30 OEG 

- RUN 

1 

60 DEG 

- RUN 

4 

90 DEG 

- RUN 

7 

125 DEG 

- RUN 

17 

ENERGY 

SIGMA 

ERROR 

CNERCV 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

S1GHA 

ERROR 

ENERGY 

SIGHA 

ERROR 

(MEV) 

(MB /SR 

-MEV) 

(HEV) 

(MB/SR-MEV) 

(HEV) 

(MB/SR-MEV) 

(MEV) 

(HB/S R-MEV) 

(HEV) 

(M8/SR-MEV) 

6 59 

0 04 1 

0 023 

6 63 

0.020 

0.005 

6.66 

0.017 

0.003 

6.72 

0.006 

0.002 

6.66 

0-006 

0.003 

7 29 

0.031 

0 013 

7.34 

0 028 

0.004 

7.26 

0.009 

0-002 

7 42 

0.010 

0.002 

7 36 

0.001 

0.001 

8. TO 

0 051 

0.016 

8.3$ 

0.031 

0.004 

8.37 

0 015 

0.002 

8.43 

0.005 

0 001 

8.37 

0.003 

0.001 

9 30 

0 026 

0.012 

9.36 

0.006 

0-002 

9.37 

C 007 

O.OOL 

9.43 

0.003 

0.001 

9.37 

0.001 

0*001 

10.30 

0.026 

0 012 

10 37 

0.013 

0.003 

10.38 

0 004 

0.001 

10.44 

0.010 

0.002 

10.38 

0.001 

0.001 

II 30 

0 031 

0 013 

11.38 

0 006 

0.002 

11.38 

0.018 

0.002 

11.45 

0.008 

0.002 

11.38 

0.007 

0.002 

12 31 

0 047 

0 016 

12.39 

0.060 

0 006 

12.39 

0.011 

0.002 

12-45 

o.ooi 

0.001 

12.39 

0.0 

o.o 

13.31 

0 ?74 

G 038 

13.39 

0 004 

0 001 

13.39 

0.002 

0.001 

13.28 

0-000 

0.001 

0.0 

0.0 

o.o 

14.31 

0 037 

0 014 

14.33 

0 001 

0.001 

14.07 

0.0 

0*0 

0-0 

0.0 

0 0 

0.0 

0.0 

0.0 
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IS DEG - RUN 10 


ENF°. GY 

SIGHA 

FRROR 

(MFV) 

(MB/SR-MEV1 

12.96 

0 067 

0.021 

13 96 

0 044 

0.015 

14 . 96 

0 044 

0.015 

IS. 97 

o.n 

0 0 

16. 84 

0.014 

0.010 


Table 25 

HELIUM— 3 FROM A = 54 B0K8ARDED BY 29 MEV PROTONS- 


30 06G - RUN 1 


ENERGY 

SIGMA 

ERROR 

i MEV) 

(M8/SR-MEV) 

13.04 

0.030 

0.004 

14.05 

0.027 

0.004 

15.06 

0.028 

0.004 

16.07 

0.002 

0.001 

16.86 

0.002 

0.001 


6Q OEG - RUN 4 


ENERCY 

SIGHA 

ERROR 

IMEV) 

(MB/SR 

-MEV) 

12.99 

0.006 

0.001 

13.99 

0 021 

0.002 

15.00 

0.005 

0.001 

16.00 

0 0 

0.0 

16.56 

0 0 

0.0 


90 DEG - RUN 7 


ENERGY 

SIGHA 

ERROR 

(MEV) 

(MB/SR- MEV) 

13 21 

0 017 

0.002 

14.21 

0.002 

0.001 

15.22 

0.001 

0.000 

15.82 

0-0 

0.0 

0.0 

0.0 

0.0 


125 OEG - RUN 17 


ENERGY 

SIGMA 

ERROR 

(MEV) 

( MB/SR— MEV) 

12.99 

0-003 

G-001 

14-00 

0.000 

0.000 

14.83 

0.0 

c.o 

0.0 

0.0 

G.O 

0.0 

0.0 

0.0 
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Table 26 

ALPHA FROM A - 54 BOMBARDED BY 29 MEV. PROTONS. 


15 DEG 

- RUN 

10 

30 DEG 

- RUN 

1 

60 OEG 

- RUN 

4 

90 OEG 

- RUN 

7 

125 DEG 

- RUN 

17 

energy 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

ENERGY 

SIGMA 

ERROR 

(MEV) 

(M8/SR 

-MEV) 

IHEV) 

IH8/SR-HEVI 

IMEV) 

(NB/SR- 

-MEV) 

(MEV) 

( MB/SR— MEV ) 

(MEV) 

(HB/SR- 

-MEV) 

4.69 

0.336 

0.066 

4 06 

0.093 

0-011 

4 30 

0.079 

0.007 

4.50 

0-091 

0 009 

4.25 

0-074 

0.009 

5.09 

0 485 

0.079 

4.46 

0. 105 

0.012 

4.70 

0-083 

0.007 

4. 91 

0.132 

0.011 

4.65 

0-130 

0-012 

5.49 

0.529 

0.083 

4.87 

0.107 

0.012 

5.10 

0.124 

0.009 

5 31 

0.207 

0.013 

5.05 

0.227 

0.016 

5.89 

0.382 

0-070 

5 27 

0.149 

0.014 

5 50 

0-169 

0-011 

5.71 

0.329 

0.017 

5.45 

0.360 

0.020 

6.29 

0.486 

0.079 

5.68 

0.212 

0.017 

5-90 

0-226 

0.012 

6 11 

0.486 

0.021 

5.86 

0.551 

0.025 

6.69 

0.60 

0.09 

6.08 

0.23 

0.02 

6.31 

0-38 

0-02 

6.52 

0.70 

0.02 

6.26 

0.80 

0.03 

7 09 

0 58 

0.09 

6 48 

0.37 

0 02 

6.71 

0.55 

0.02 

6.92 

0.96 

0.03 

6.66 

1.00 

0.03 

7.49 

0.79 

0.10 

6-89 

0.56 

0.03 

7.11 

0.79 

0.02 

7.32 

1.21 

0 03 

7.06 

1.20 

0.04 

7 90 

1.15 

0-12 

7.29 

0-73 

0.03 

7.5 i 

1.02 

0.03 

7.72 

1-39 

0.03 

7-46 

1.36 

0.04 

8.30 

1.44 

0-14 

7.69 

L 03 

0.04 

7.91 

1.24 

0-03 

8.13 

1-29 

0 03 

7.87 

1.34 

0.04 

8.70 

1.69 

0-15 

8.10 

1.27 

0.04 

8.32 

1.46 

0.03 

8.53 

1.11 

0 03 

8.27 

1.29 

0.04 

9 10 

1.94 

0-16 

8.50 

1.52 

0k05 

8-72 

1.46 

0.03 

8.93 

0-96 

0.03 

8.67 

1.16 

0.04 

9.50 

1.96 

0.16 

8.90 

1.68 

0.05 

9.12 

1.50 

0.03 

9.33 

0-83 

0.03 

9.07 

0.98 

0.03 

10.20 

1 66 

0.09 

9 31 

1.78 

0.05 

9-52 

1.47 

0 03 

9.73 

0.73 

0.03 

9.47 

0.91 

0.03 

11.20 

1.337 

0.083 

9.71 

1.674 

0.047 

10.23 

1-232 

0.018 

10.44 

0.563 

0.014 

10 18 

0.687 

0.018 

12.21 

1.128 

0.076 

10 42 

1-553 

0. 029 

11.23 

0 876 

0 015 

11 45 

0.355 

0-011 

11.18 

0.461 

0.014 

13.21 

0.845 

0.066 

11.43 

1.157 

0.025 

12.24 

0.620 

0.013 

12.45 

0.308 

0.010 

12.19 

0.294 

0-012 

14.21 

0.689 

0.060 

12.44 

0.937 

0.022 

13-24 

0.433 

o on 

13.46 

0.216 

0.009 

13.19 

0.172 

0.009 

15.21 

0.449 

0.048 

13.44 

0.627 

0.018 

14.25 

0.248 

0.008 

14.46 

0.134 

0.007 

14-20 

0.086 

0.006 

16.22 

0.339 

0.042 

14.45 

0.430 

0.015 

15.25 

0.191 

0.007 

15-47 

0.101 

0.006 

15.20 

0.074 

0.006 

17.22 

0.338 

0.042 

15 46 

0.348 

0.014 

16.26 

0.142 

0.006 

16.48 

0.088 

0.006 

16-21 

0-044 

0.004 

18.2? 

0.421 

0-047 

16.47 

0.238 

0.011 

17.26 

0.136 

0.006 

17.48 

0.054 

0.004 

17.21 

0 026 

0-003 

19.22 

0.312 

0-040 

17.48 

0.301 

0.013 

18.27 

0.075 

0.004 

18.49 

0.050 

0.004 

18.22 

0.021 

0.003 

20.23 

0.308 

0.040 

13 49 

0.199 

0 010 

19.27 

0.088 

0.005 

19.50 

0.022 

0.003 

19.22 

0.013 

0.002 

21.23 

0.123 

0.025 

19.50 

0.135 

0.009 

20 28 

0.062 

0.004 

20.50 

0.008 

0.002 

20-23 

0.003 

0.001 

22.23 

0-089 

0.021 

20.51 

0.219 

0.011 

21.28 

0.02L 

0.002 

21.51 

0.009 

0.002 

21-23 

0-003 

0-001 

23.24 

0.091 

0.022 

21-52 

0.073 

0-006 

22.29 

0.025 

0.003 

22-51 

0.008 

0.002 

22.24 

0.005 

0.001 

24.24 

0.049 

0.016 

22-53 

0.069 

0.006 

23 29 

0.013 

0.002 

23 52 

0-001 

0-001 

23.25 

0.0 

0.0 

25.24 

0.017 

0.009 

23 53 

0.052 

0.005 

24.30 

0.006 

0.001 

24.53 

0.0 

0.0 

24.25 

0-0 

o-o 

26.24 

0.005 

0.005 

24.54 

0.078 

0-006 

25.30 

C.000 

0.000 

25-53 

0.0 

0 0 

25.21 

0.0 

0-0 

26.87 

0.0 

0 0 

25.55 

0.000 

0.001 

26.31 

0.000 

0.000 

26.54 

0.0 

0.0 

0.0 

0-0 

0.0 

0.0 

0.0 

0 0 

26.54 

0.003 

0.001 

26-91 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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